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ADVERTISEMENT 

T  O  T  HS 

SECOND  EDITION. 

TH  E  principal  Parts  of  this  Trcatife  were  fir  ft 
difpofcd  into  Order,  to  fcrve  as  MaceriaU  for  a 
Courle  ot  Le&urcs  and  Experiments  %  which,  in  the 
Tear  1737»  wiere  given  at  LgdiH^  to  a  Society  of 
Gentlemen,  moft  eminently  diftinguifhed  for  their 
Ski]I,  in  all  Branches  of  Natural  knowledge,  1  i^s 
wiii  be  readily  allowed,  when  it  is  known,  that 
Van  Swicien  and  Gronovius  were  of  the  Number* 
GrMir,  who  had  collefted  the  Chief  of  thefe  Mate* 
riab,  and  made  the  Experiments,  had  been  inftrufted 
in  Mineralogy,  and  in  the  Praflice  of  Metallurgy,  by 
cbe  greater  Mafters  in  Germany  \  and  at  the  time  .  ^ 
above-mentioned,  and  for  fome  Years  before*  was 
employed  by  Doftor  Ifaac  Laiwfon^  as  hb  Operator  in 
Chemiftrv.  This  laft  named  Gentleman,  had  refid  d 
much  longer  at  Leyden^  than  thofc  Foreigners  ufually 
do,  who  go  there  to  qualify  thcmfclves  for  the  Pradlice 
of  Pbyfick.  He  then  employed  himfeit  in  the  CuU 
tivatioo  of  thofe  Arts  which  he  had  there  been  taught; 
particularly,  of  Chemiftry,  and  was  highly  efleeiiied 
for  his  SJliU  therein;  and  lived  in  great  intimacy, 
with  BHrbavif  Vm  SmeUn^  Gaubius^  Grcr^viusy 
*  s^Grmjefmi^  Atbinus^  and  with  feveraf  other  Men  of 
<^icac  Learning,  who  rcr.vl.d  in  thit  Univerfuy, 
and  which  was  then  in  its  moft  flourifhing  State  •,  as 
alfo  with  Unnaus^  who  was  occafionally  there. 
Dodor  Laiwfon  afterwards  ferved  as  Phyfician  to  the 
IjiUiJh  Arniv  in  Flanders  %  where,  by  his  Death,  in  - 
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IV  ADVERTISEMENT. 

^he  Year  1745,  the  World  was  deprived  of  the 
Advantage  of  many  ufeful  Difcoveries.  To  him 
we  owe  fcveral  of  the  Obfervations  contained  in 

this  Work,  to  which  Van  Swicten^  Cromvius^  and 
others  of  the  learned  Genclcnicn  before  mentional 
alfu  contributed.  But  the  Care  and  Trouble  of  re- 
ducing the  Materials  into  Order,  and  writing  them 
out  ta:r  for  the  Prcfs,  devolved  entirely  on  Doftor 
Lavcfotiy  as  fully  appears  from  his  Ltfircrs  to  ihc 
-f  Genrirman  who  hath  fupplied  us  with  tliefe 
anecdotes,  ana  who,  in  Julhce  to  the  Memory  of 
ib  worthy  a  Man,  thought  proper  to  make  known 
how  much  he  had  contributed,  to  this  Performance. 
If  any  Thing  can  add  to  the  high  Reputation  of  this 
Work,  it  mult  be  the  Knowledge  of  its  having  been 
compokd  under  the  Direction  and  Patronage  ot  Men 
fo  diftinguifhcd  for  their  Knowledge  in  Natural 
li.iLuiy,  and  la  every  B.^acli  of  the  Chcruical 
Art. 

In  this  Secodtd  Edition,  the  Ufi  of  EngliHi  Au- 
thors has  been  enlarged  \  and  the  References  to  the 
Fhilofoplncal  Tranfadions  of  the  Royal  Society, 
brought  dowp  to  the  Year  1764. 

\  Doctor  Brownrigg. 
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PRE  FACE 

■ 

T  O  T  H  E 

FIRST  EDITION 

In  1741. 

■ 

I SHALL,  in  this  compendious  Work,  give 
the  Reader  the  iiicaients  of  the  Art  of  AfTiy  ing, 
thftt  is,  that  Part  of  Chemiltry,  which  confifts  in  a 
ftrift  Examination  of  Minerals,  by  Means  of  a  pro- 
per Apparatus.  I  have  written  this  chitily,  that  it 
may  be  of  ufc  to  fuch  Lovers  of  Chcaiiftry  as  ap- 
ply themfclves  to  the  Study  of  mineral  Matters. 
For  this  Reaibn,  fuppofing  that  fome  of  the  flight* 
eft  and  moft  common  Chemical  Prepararions-were 
in  fome  nieafiire  known  to  thi;  R.^id.:,  I  h.uve  been  • 
very  fhort  about  rhem»  when  I  have  liad  l\ccourfe 
10  them  in  the  ^radical  Part  ot  the  docimaftical 
Alt,  except  perhaps  in  fome  Places,  that  required 
a  more  particular  Deicription,  as  being  little  taken 
KwL  ce  of  in  the  common  Chemical  Procefles.  There- 
fore I  thought  it  proper,  prcviojQy  to  give  a  ftiort 
and  fpccial  Theory  of  mis  An,  that  thofe  who 
Ihould  come  to  the  P:^  r^lfes,  might  already  be  ac- 
quainted with  certain  Things  neceiTary  to  be  known  ^ 
that  by  this  Means  the  Mind  might  be  more  coin- 
pleatly  Inftrutflcd  in  the  making  of  the  Apparatus, 
and  toe  chti.rent  Manners  of  proceeding  t>c  more 
eafily  underltood.  I  have  begun  this  l^heory  by  an 
Explication  of  the  lefs  compound  Objcfts  of  the 
Art,  that  thefe  being  found  pure,  might  be  diftin- 
guillied  by  tlieir  ouL  ward  Fomi,  or  by  t!ie  ni-;htefl; 
Trial,  efpecially  in  tr.e  Fire.  The  iimpic  Stones 
have  rendered  this  Matter  the  moA  dtfiicult :  For 

A  ,3  a- moll 

Digitizejj  by  Google 


vi  PREFACE. 

almoft  all  Authors  have  fettled  the  different  Claflci 
of  them  only  from  their  Figure,  Tranfparency,  Co- 
lour, &c.  which  Mechod,  however^  can  be  of  litde 
fcf  vice  for  cur  Porpore,  and  even  in  genertU  Thenoe 
it  is/ that  there  are  Exeepctons  in  every  one  of  thefe 
Cbircs,  on  Account  of  fomc  Refemblance  with 
regard  to  the  Particulars  juft  mentioned  :  So  that 
Stones,  which  are  called  by  fomc  general  Name, 
do  not  always  rcfemble  each  other  as  to  the  other 
Chara&eriilics,  even  the  more  eflential,  which  for 
this  Reafon  ought  not  to  be  neglefted  upon  any 
Account.    And  as  it  is  no  fmall  Help  towards  a 
folid  Knowledge  of  Compound  .Minerals,  to  know 
the  Action  of  the  fimple  Ones  upon  each  other, 
provided  one  has  a  Regard  to  the  Conditions  requi- 
iitc  in  every  Cafe,  and  no  unfeafonablc  Fiftions  are 
admitted    I  have  for  this  Reafon  explained  the  Vir- 
tues  of  the  Menftrua  in  the  fecond  Chapter.    In  the 
mean  time,  let  none  expect  to  have  this  Matter  com- 
plctely  treated  here  i  I  mean  is  far  as  it  is  known 
trom  the  Experiments  hitherto  made  5  becaufe  it 
caunot  be  exa6lly  known  ocherwife  than  irom  the 
Froccifes  thenileives.     1  hercforc,  i  have  inferied 
very  few  of  thele,  and  even  none  but  fuch  as 
might  be  confirmed  by  the  eafieft' Trial.   Had  I 
done  otherwife,  I  muft  have  fuppofed  that  many 
Things  were  already  known  to  the  Reader,  which 
are  familiar  only  to  experienced  Artificers^  to  whom 
ic  would  have  been  an  ufelefs  Trouble  to  propo(c 
them.   I  have,  for  the  fame  Purpoie,  given  a  De-> 
fcriptioDof  the  Inftniments. 

It  is  cafy  to  conceive,  that  it  has  not  been  in 
my  Power  to  mention  all  compound  Minerals,  on 
Account  of  the  numberlefs  Differences  proceeding 
from  their  various  Qualities,  Proportions,  and  Com- 

pofitions.  Wlicrcfore,  I  would  have  what  1  have 
laid  on  thefe  Matters,  confidered  only  as  a  Speci- 
men, which,  however  may  be  very  ufefuJt  and  even 
neceflary  to  young  Beginners. 
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I  have  added  a  fliort  Defcription  of  the  Woxks 
which  are  chiefly  and  ftriiflly  Docimaftica!,  to  which 
I  have  annexed  £xpianauons  of  the  Terms*  Then 
follows  a  ihorc  Account  of  the  EffeAs»  and  of  the 
Utilities  refuking  from  them  in  feveral  Arts  and 
Sciences,  as  lar  'di,  ihtfc  Things  can  be  undertlood 
here.  This  is  what  I  had  to  fay  concerning  the 
Ordar  i  have  propofed  to  myfeJf  in  creating  this 
Theoretical  Pare 

But,  as  I  have,  for  (hortnefs  Sake^  ieldom  quoted 
any  Authors  in  this  Worl^.,  I  fhall  here  mention  in 
general  chofe  from  whom  I  have  borrowed  ;  though 
an  indefatigable  Labour,  the  clofeft  InfpedHon, 
and  Hands  that  were  not  afraid  of  the  Blacknefs  of 
Charcoal,  have  indeed  been  my  chief  Mafters  la 
thii  Art.    As  to  the  Theory  of  it,  Dr.  Siabl  has,  in 
It  clear  Manner,  given  us  the  Principles  thereof  in 
tmny  of  his  Writings.  Dr.  Hmkel  has  gi^en  us 
Inftniftioas  about  compound  Minerals,  and  chiefly 
abojc  mctailick  Ore.'.,  cipecially  in  his  Pyricology. 
Mr.  Ercker^  in  his  Treatife  written  in  Germany^  called 
i^rcbur-Bucby  and  Jgricola^  in  his  Treatife  De  Re 
MiUltica^  Lib.  VIU  have  given  us  the  Froccffes 
themfclvrs,  to  which  Mfideft.  Facbfms  has  added  ' 
forre  few  Things  of  his  own.    As  to  the  other  Au- 
thors,  rl^y  have  borrowed  all  the  Materials  from 
thoie  above-mentioned,  or  have  not  been  made  ufe 
of  by  me,  becaufe  i  i&new  theiq  jiot. 

If  the  Reader  approves  of  this  Work,  he  n^ay 
expecT:  fomc  gihtrs,  that  will  perhaps  be  mora 
daborace. 
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Damps  in  Mines,  No  5,  442,  444. 
Derby&ire  ^oiiils  and  Fwefadiont  No  456« 

477»  481. 

FoOil-SheUs  and  Animals^  No  474,  48 2>  487, 

491,  492,  496.  Vol.  xlviii.  part  j.  Vol.  xlix. 
part  I.  Vol.  xlix.  part  2. 
Figured-Fodils,  No  4^2,  490,  496.  Vol.  xlviiL 
part  2.  Vol.  xlix«  pirc  i.  Vol.  xliv.  part 
Vol.  1.  part  I.  Vol.  I.  part  2.  Vol.  li.  part  2. 
William  Brosjimrig^y  M.  D.  F.  R,  S.    The  Art  of 
making  Common  bait,  as  now  pradiied  in  moft  parts 
of  the  WorkI  1  with  fcveral  Improvements  propofed 
in  that  Art,  for  die  ufe  of  the  Bnitfii  Dominiona» 
JV.      In  dus  work  is  included  the  Art  of  preparing 
Bay  •Salt,  8vo.  1748. 

For  the  Sake  ot  iuch  as  under  Hand  LaiWy  we  mufl: 
not  pais  by  tbbi  n»gnificeat  and  laborious  Work  of 
Emanud  Swedenbargius^  intituied,  Priucifia  Rernm 
tialuralium^  five  mvorum  Tentaminum  FL^-nomcna 
Mundf  EUmiuiam  Fbtlofaphice  {xplicandi.  Drefd^:  • 
Upfia  1734«  in  3  tm*  in  Folio;  in  the  ad  and  3d 
tonus  of  which  he  hath  givea^tbe  bcft  Accounta»  not 

'    .    ,  only 
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only  of  the  Methods  and  neweft  Improveiiiants  m ,  \ 
metailick  Works  in  all  Places  beyoml  cbe  Seas,  buc 

alio  of  thole  in  England^  and  our  Colonics  in  Anie^  r 
rica%  wirh  Draughts  of  the  Furnaces  and  Inftru- 
jnents  employed.  Ic  is  to  be  wilhcd  we  had  Ex- 
trads  of  this  Work  io  Emg^fh.  So  induftrious  are 
the  Swtdn  in  improving  the mfeWes  in  the  Art  of 
Meiallurgy,  that  they  fcad  young  Gcniknien  yearly 
to  travel,  not  only  ail  over  Erigland^  but  all  over 
Eur&pe^  to  learn  every  Thing  new  in  regard  of 
Mines  %  while  we  in  E^knd  fit  ftill  at  Homt>  and 
fcldom  go  beyond  a  County  or  two;  though,  if  more 
fliligcnt  Search  was  to  be  made  by  Tdrlons  of  Skill, 
there  is  great  Rc.ilofi  to  believe  that  Nature  hath 
enriched  tbefe  our  IHes  with  as  great  iubcerraneaa 
Treafures»  even  the  Virgin  Silver  of  Peiqfi  not  ex- 
cepted, as  any  other  Spot  of  the  fame  Extent. 

Some  bfici  iJircciions  for  makino;  Oblervations  and 
Collciflions^  and  for  compofing  a  traveliing  Regiiter 
fiif  all  Sorts  of  FofTils,  wherein  are  many  good  Rules 
for  difcovcring  Minerals  and  Ores>  arf  printed  at  p. 
C^c.of  the  Appendix  to 
Dr.  Woodward's /'^/j  ofau  Kitids  dig^id  inlo  a  ' 
Mitbod^  8vo.  1728. 

As  for  Catalogues  of  Minerals  and  Ores  already 
known  in  England^  fee 

Cbriftopber  Mimt  s  Pinan  Rerum  NaturaUim  Bri* 
fannicarum^  CMtincm  yeg^tabilia^  Ammalia  lc£'dia^ 
L§nd,  1667.  8vo. 

NekemiahGviw^  M.  D.  Mu/smReg4lisSo£uialij^ 
or  a  Catalogue  and  Defcriptton  of  the  natural  and 
ardficial  Rarities  betenging  to  the  Royal  Society, 
Lend.  1681,  Folio,  iiuc  the  moft  coa^pleat  is  that 
elaborate  Work, 

Dr.  Woodward's  Aiutr.pt  towards  a  natural  Htftory 
^  tbi  FeJJilsaf  England^  Lood.  1729*  9  vol.  8vo. 
Concerning  the  Englijh  Laws  relating  to  Mims  and 
i  Metals^  you  luve  a  l^ropcjiui  for  Lav.s  by  Tl^o* 
Ihugbton^  in  his  Golden  "treajury^  or  the  Compleat 
Miner,  being  Royal  Infticutions  or  Jr^ropofals  lor 
j^UUs  tQ  eftabUIh      coogrn^  Laws^  Ubtrtits^  and 

Qujlms. 
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Otfioms  cf  Sihir  and  GcU  Afmis^  cd  tit  the  King's 

Sublets,,  in  fuch  Parts  oWAfrua  and  America^  which 
are  mow  or  Ibali  be  annexed  tO|  and  dependent  on  (ha 
Crown <of  England^  i^c.Lond.  169^  iimo, 

Xlie  fium  Author  bath  given  0$  another  fmall 
Treatifc,  ciuiculed,  * 

Rara  Avis  in  Terris^  or  .the  compleat  Miner,  in 
t«o  Books:  The  iirft  containing  the  Liiberties^ 
Laws»  and  Cuftoms  of  the  iMd  Mints  within  the 
Wapentake  of  ff^rk/wartbin  Derkj/hin.  The  fecond 
tcachech,thc  Arc  of  dialling  and  levelling  Grooves,  ^ 
Tbing  greaiiy  delked  by  all  Miners  ^  being  a  Sub- 
jeft  never  written  on  before  by  w^f^  with  an  Expla- 
Mtioo  of  the  Mburs  Tims  of  Art  ufed  10  this  Book, 

s68 1,  in  I  2mo. 

Sir  yohn  Pcttus  :  Fodina  Regaks^  or  the  Hiflory, 
Laws,  and  Flares  ot  the  Cfaiet  Mines  and  Mineral 
Works  in  Mngland.  ffales^  and  the  Englijb  Pale  in 
Ireland.  As  alfo  of  the  Mint  and  Money.  With 
a  Clavis  explaining  iome  difficult  Words  relating  to 
Mines,  f^£.  Folio,  1670« 

The  icveral  other  Lam  now  in  forct  are  fcattered 
op  and  down  10  the  SsaisUis  at  large :  But  that  whieh 

givcs  the  rnoil  Encouragement  to  Miners  and  Mc- 
taliurgilts,  is  the  famous  Statute  procured  by  the 
Jntereft  of  the  great  Mr.  BcyU^  Anno  i  Gul.  and 
Afar.  Chap.  30«  intituled.  An  A&  to  repeal  the 
Statute  made  in  the  fifth  Year  of  King  H^ry  IV, 
againft  mu  tiplying  Gold  and  Silver  : 

Wherein  u  is  enacted,  that  ail  Gold  and  Silver  that 
fliail  be  extrafied  by  the  Art  of  Melting  and  Refin* 
ing  of  Meuls,  and  otberwife  improving  of  them  and 
tlicir  Ores,  befioni  henceforth  irnployed  for  no  other 
UTe  but  the  Incrcaie  of  Monies;  that  it  be  carried 
to  the  Tower  of  LondM^  where  the  owner  (hall  re* 
ccive  cbe  fiiU  Value.  And  chat  for  the  future  no  * 
Mine  of  Copper,  Tin,  Iron,  or  Lead,  lhall  be 
hereafter  adiudeed  a  Royal  Mine,  though  Gold  or 
Sliver  may  be  extracted  out  of  the  fame. 

^  Anno  s  GnL  and  Mar*  Chap«  6. 
•  An  Aft  to  prevent  D/j^^r/ri  and  CMf/rw^f/ con- 
cerning R(yai  ^^hn^.  ^  |n 
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^  ^  Id  this  Aft  it  is  enafted,  that  any  Pcrfon,  ^f.-that 
'  *ow  is  or  lhall  be  Owner,  isc.  of  any  Mine  or  Mines 
^  ft  fiyiiwid;  wherein  is  Copper,  Tin,  Iron,  or  Lead, 
may  keep  and  <vork  foch  Mine,  fefr.  notwithltanding 
it  lliall  be  pretcn^d  or  clainned  to  be  a  Royal  Mine; 
providiu  always  that  their  Majeftiej,  and  all 
claiming  under  them,  may  have  the  Ore  of  any  Mine 
(except  the  1  in-Ore  of  Devon  and  Ccrnwall)  paying 
to  the  Proprietors,  f^c.  of  the  Mine  within  Days 
aiLcr  the  Ore  is  raifcd,  for  all  Ore  waQied,  made 
clcan^  and  merchantable,  wherein  ts 

Copper  1 6  /.  per  Tun.    Tin   %  I.  fer  Tun. 

Iron        2L  per  T\Mi,    Lead  9/. Tun. 
«  And  Hi  Default  of  Payment  of  fuch  Prizes,  the 
Owners  of  the  Minos  may  fell  the  faid  Oics  to 

iheir  own  Ufes. 

Since  thefe  Encouragcincnts  we  fecgr^a:  Quanti- 
ties of  if/u^  made  of  Silver  excraacd  out  of 
Lead  in  England  and  fVales :  Thefe  Coins  have  in  the 
Qiiarcers  between  the  King's  Arms  upon  their  Re- 
verlcs,  Rofes  or  Feathers,  or  both  alternately-  ill 
the  Cabinets  of  the  Curious  are  alio  found  Shillings 
of  Queen  Elizabeth,  with  an  Efcallop  Shell  inftcad 
of  the  Queen's  Head  5  they  were  coined  (without 
Royal  Licence)  by  one  Pwrf/gr,  of  Rimmington,  m 
the  Weft  Riding  of  Torkfhire,  who  got  good  Storp 
of  Sliver  Ore  irom  his  Eftatc  there. 

The  Laws  relating  to  wrought  Phte  were  for- 
merly colledcd  into  a  fmall  Volume,  which  it  is 
pity  we  have  not  a  new' Edition  of,  with  the  Addi- 
tion of  all  the  new  Statutes;  the  Title  was, 

A  ^ouch-Jlone  for  Gold  and  Silver  IFares,  or  a  Ma- 
nual for  Goldfmiths.  By  fy.  B.  ot  London,  Gold- 
finith.  1677,  8vo.  / 

Aip^crjl  Laws  of  Derbyfcire,  1734.  ^l^'  ^  ' 

Ljxvs  and  CufJom  of  Miners  in  the  Foreft  of  Dean^  ■ 
in  the  Courjy  of  Ghimiicr,  1687,  izmo.  •  ^ 
'   Pearce's  La.vs  and  Cuftms  of  the  Stannanes  m 
CornwAlU  and  Devon.  Land.  17^3.  ^^'i^-   ^  ^ 

Opera  MineraUaExpUcm^  &c.  Lond,  JTV»'  8^^ 
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ASSAYING 

METALS. 

P  A  R  T  the  FiBST, 

Being  the  Theory  of  ASSAYING, 


CHAP.  L 

Of  tbe  Definition  and  Object  of  Assaying, 

I.     A    SSAYING  *  is  the  Art  of  Separating 
Z\  Atoi^t  Smi-MUals^  St^bmrs  and 
XjL  nerdl  Salis  from  each  other,  and  from 

other  Bodies  mix'd  with  them,  fo  that  i:  ir.ay 
a['pv.'«ir,  what  Quantity  there  was  originally  of  eacli 
in  the  Body  under  Tryal,  or  what  Beoe&c  may  be 
reaped  from  the  extrai^ng  of  it. 

2.  AH  Minerals  are  the  ObjeAs  of  this  Art :  For 
the  Bodies  aiorcfaid  being  feldom  found 
pure,  and  under  their  true  Form,  butmoft  common- 
ly mix'd  and  confounded  with  each  other  a  thouland 
different  Ways»  and  with  many  kinds  of  Earths  and 
Stones  i  ic  is  proper  that  the  Workman  Ihould  know 

•  A  Corruption,  by  the  Workmen,  of  ihc  Word  EfajiMj^^  derived 
icoBi  ihe  Frenclf  ££ujir,  to  try. 
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the  Nature  of  all  thefc  Things,  to  be  able  to  deter- 
mine, what  is  rcquifitefor  the  Separation  of  them. 

3.  I  Ihall,  with  the  tnoft  renowned  Dn  Bcer^ 

haave*^  call  Mint.al,  and  fojftls  natural  Bodies, 
formed  in  the  Bowels  of  the  Earth,  or  in  its  Surface, 
and  whofe  Frame  is  fo  very  fimple,  that  no  l  ye,  tho* 
ever  fo  ftiarp,  has  been  able  even  with  the  beft  Micro- 
fcopes  hitherto  to  difcover  in  theni  any  Variety,  be- 
tween the  Parts  containing,  and  tiie  I  hings  thereia 
contained^  but  a  perfect  Likenels  and  Affinity  of  the 
parts  with  the  Whole :  Though  it  is  known  that  ia 
moft  of  thefe  a  Concurrence  ot  fluid  and  folid  parti-' 
clps  hath  been  effcfted  by  certain  Mixtures. 

Corollary.  lie  therefore  that  attempts  to  give  a  ra-* 
tional  Account  of  the  Art  of  Hffaying,  ought  previ- 
oufly  to  give  fuch  aDefcriptionof  the  fimplcr  Species 
of  Minerals  which  enter  into  the  Compofition  of  the 
Concretes,  as  may  be  taken  from  their  external  Form, 
Uofii  their  being  fimply  put  into  the  Fire,  and  from 
gthcr  (lighter  Experiments  hereafter  to  be  mentioned. 

4.  All  Minerals  hitherto  known,  may  be  referred 
to  five  Claflfes,  vi%,  Metals,  Semi-Metals,  Salts,  Sul- 
phurs, Stones  and  Earths. 

I.  Of  Metals. 

5.  Mttalst  when  pure,  are  Bodies  extremely  pon- 
dcrous,  ftifible  by  fevcni!  Degrees  of  Fn-c,  foitd  m 

the  natural  Heat  of  the  Atmofphere,  apt  to  be  ex- 
tended every  way  with  the  Hammer,  and  of  the  ut- 
moft  Opacity.  They  are  fix  in  number,  viz.  Gold, 
Silver,  Copper,  Lead,  Tin,  and  Iron, 

6.  Gold,  Sol,  whofc  Mark  is  ( O  has  all  the  Cha-» 
radcrifticks  5.)  of  Metals  ia  their  utmoft  Perfc- 
aion.  It  lofes  between  Vir  ^^^^  V-o-  of  Weight,  in 
pure  diftilled  Water.  Though  ever  fo  long  kept  1  n 
a  State  of  Fufion,  and  in  the  greateft  Fire,  it  lofcs 
nothing  of  its  SubRance  ;  a?^  it  is  df  a  moft  fix'd  Na- 
ture.  It  is  inunicely  malleable  j  it  B^^'^^  ^^^^^ 


»  Eldn,  ChwB» A^ol.  J.  p.  3^*  , 
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U  hcn  ftrucki  in  the  Fire  it  no  fooner  whitens,  but  it 
ificlts  J  and  then  looks  of  a  Sea-green  a(  ihe  Surface* 
yfjua  fof  tis  has  no  Power  oA  it.  tts  (Jiftinguiihing 
C^\out  is  ydlbw.  \  , 

SchoUon.'  Tbe  Operaihns  heriafter  id  he  made  upon 
Goljy  a):d  jshicb  I  fuppcfe  tire  as  yet  unknown  to  the  Rea- 
dfTy  ivill  giychnn  a  more  exa^i  Idea  of  Shis  MeSal^  J  miff 
yi)f  ibe  fanie  of  the  atber  MetaU. 

m^ti^lMna  (  p  )  lofcs  A  or  of  its  Weight  in 
Water:  IftFirc  ic  is  as  fix'd  ^s  Gold  and  melts  in  al- 
moft  the  fame  Heat.  Next  to  Goiil  ic  is  infinitely  /nal- 
fcable,  and  cafy  to  be  btnt» .  It.ieCIts  the  bcft  J^a 
RepU  and  is  of  the  finell  fliinlng  whjte,  *  * 
.  Ctrpp^r  r  ?  )  l^emu^  lofcs  BctwecA  4  and*!  of  i» 
Weight  in  the  fame  Water.  It  is  not  very  Ex'J  m 
.tire,  buc  loies  a  great  Part  of  its  Subftancc,  in  Ex-* 
Baiation  and  Drofs.  It  is  likcwiie  oiaileabie»  buc 
much  lefs  ehao'chc  foregoing.  It  gives  a  loud'Souhdi 
looks  of  a  deep  yellow^  Is  not  fuuble  but  by  a  great 
Heat,  and  no  fooner  begins  to  whiten,  buc  tinges  the 
Fire  wi^h  a  mu([  beautiful  blucifh  green.  All  Salts^ 
and  Things  containing  SaUs^  corrode  ic,  when  ap- 
plied to  it,  in  which  cale  it  afliimes  a  great  Variety  of 
tolotirs^  efpecially  the  fined  green  or  bice. 

Scholion.  FoiTils  ars  here  /aid  by  me  to  he  turned  into 
Scoria*  CT  Drofs^  if^  when  expo  fed  toibs  Ftre^  they  affume 
tb€  tmrm  of  Clafs ;  a  briuU  Bodj/^  fufibk  md  ^'d  iM 
Kn^  Mdimi^iMili  by  fVattr. 

9;  Lead  (  h  )  Saimuts,  lofes  berman  A  aiid  ^  of 

ki  Weigiic  in  Water.  It  melts  long  before  ic  reddcDs. 
Ic  is  noc  fix'd,  but  lofes  much  of  itsSubftance  by  Eva- 
poration in  a  great  Fire,  and^  according  to  tbeJDegree;^ 
of  Heac,  turns  entirely  into  a;dttftv.x)r  a  vttrefcrna 
Drofi^  of  a  yelloWiflt  Colour,  caind  Utbarge  (IJ^ 
ihargymuH,)  It  is  very  tenacious,  and  ihc  iu  teil  of 
Metals.  It  gi%'cs  hardly  any  Sound  un(icr  the  Uaai« 
tticr,  and  is  of  a  bluiHi  white  Colour.  ^ 

10.  Tm,       Jufittr^  is  the  iightcft  of  ail  Metais, 
It  lofcs  \  of  its  Weight  in  Water,    It  is  not  of  « 
fijt*d  NAtiiiCj  bat  melts  in  a  miid  f  ire,  lua^  LLfore 
■  '  B  a  Ji 
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it  becomes  red  l.ot.  It,  in  a  fliort  Time,  partly  cva- 
porates  into  Smoak,  and  partly  becomes  a  Calx.  It 
is  lefs  malleable  than  the  foregoing,  tho*  not  very 
ban) :  If  bent,  it  makes  a  crackling  Noife,  its  Cotouf 
is  mudi  like  that  of  Silver.  '■  ' 

1 1.  Iron,  (  S  )  Mars^  lofes  between  ^\  and  |  of  its 
Weight  in  Water.  It  is  extremely  fix'd  in  Fire,  which 
muft  be  in  itthigheft  Degree  to  melt  it :  When  in  Fu- 
iion,  it  lofes  «  confiderablc  Fart  of  it^  Subftance ;  it 
Iparklcs,  it  diflblves  into  a  Glafi  of  a  dark  blue  Co- 
lour, and  into  fulphureous  Vapours :  It  is  the  moft 
hgid  ol  Metals  ;  however,  if  it  is  not  immediately 
quenched  upon  being  red  hot^  it  is  malleable  erfough^ 
it  is  of  a  witety  Colour,  ahd  is  attroAed  by  the  Load* 
ftone.  »  '    '  ♦ 

'  12.  Quick-Silver,  (  5  )  Mcrcurius^  though  it  has  no 
other  metallick  Quality  but  its  Ponderoufnefs,  yet 
is  aimoft  univerfally  reckoned  a  feverith  Metal.  U  . 
lofes  ^%  Part  of  its  Weight  in  Warcr.  When  ptire,  it 
is  ever  fluid,  even  in  the  coldefl  Weather,  and  of 
courfe  not  malleable.  It  has  the  brightnefs  of  Silver, 
and  is  of  the  utmoil  Opacity  \  being  refolved  into 
Fttme$  by  a  middling  Fire,  it  evaporates  entirely,  a 
^ery  few  reddiih  Grains  like  Sand  eiecepled.  ^hefe 
Vapours,  however,  being  coUedtd,  return  into  the 
fame  Mercury  as  before. 

Scholion  I.  7 befeare  the  Cbaraulerijiicks  of  ibepurefi 
MefaU^  when  feparate  fr^k  eack  oiher.  They  therefori 
are  net  geod^  when  twe  W  mere  ef  them  ere  mtx^d  tege^ 
fber.  For  InjUncey  Copper^  Silver^  and  Cotdy  iv}j>en 
f>?eltr(f  together  ivilb  Tin^  lofe  their  Malkabililj^  change 
their  Co  lour  y  &c. 

Scholion  II.  The fpecjfiek Gravities tf  Metals  tannet 
be  very  exactly  determined*,  fer  they  vary  a  [mail  Mat-- 
ter  ;  ftrjl^  according  to  the  different  Heat  of  the  Atmof- 
phere^  whirh  espdhih  U'dter  and  other  Fluids  irtfiniteh 
more  than  it  does  f olid  Bodies  \  andy  by  that  unequal  Dum* 
ntttion  of  the  fVeighty  wakes  it  impeffibk  to  affign  them  a 
confiant  Proportion^  unlefs  the  Heat  be  determined  with 
ibegreatefi  Exa^tnefs.  Secondly,  according  ioibc  frje- . 
:  '  '  ^  ral 
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ral  Bigrus  of  Furenefs  in  iht  Water  \  which  Difference 
isjmiiimes  found  net  incMfiJkrfibk.  ThMiy^  Acttrd*- 
kg  ie  the  different  Pwnnefs  of  the  MUeis :  For  then  is . 

hardly  any  Metal  fcund  fo  very  pure ^  but  tvhat  may  ea- 
fily  he  dmonjlrated  to  be  mix* d  with  fome  others.  Fourch- 
ly.  According  ta  the  fever al  fi^'eigbt^  tf  the  dtme^^me  it^ 
felf:  Thou^M  the  £^e&cf  its  yariafimts  hi  ne^  V97 
darailA^   tiis Ofpcmiis  ittyjJw^  4tr4.0s  wemf  £ffirM 
fpecifick  Gravities  afftgned  to  Metals^  as  there  are  Au» , 
thcrs  that  have  fearched  this  Matter  hy  Experiments. 
I^owevcr%  Mnlefs  the  Metals^ii^^a  very  great  Impurityy, 
the       sf^  aiii  tbe^  Differences  n^UHug  fromiie  fid 
Caufesisnoi  fuffeieni  iaJUmUreay  par$$adst hUtil (0 
he  diflinguifhed  from  any  other  hy  its  fpecifck  freight. 

• 

;  13.  Tkcfc  agfce  with  the  foregoing^  except  .(bat 
diejr  luuTf  qqc  pear  ct^e  £uDe  MalifiabiU if  even  tbey 
kfivc  any.   They  are  as  follow. 

14.  Zirtk,  is  a  Body  of  4  blucifh  white  Colour; 
brittle  andfomewhat  tenacious-,  of  confcquence  fome- 
what  nuUeable,  though  much  lefs  than  MoEals.  I( 
mclca  in  a  gjsntle  Fire>  foon  after  it  fmoakst  *aa4  then 
dicks  to  the  Furnace  m  the  Form  of  exceeding  light 
white  Flowers.  In  a  greater  Fire  it  burns  wiih  a 
Flame  of  the  moft  beautiful  green  Colour,  which  evi- 
dently betrays  an  Abundance  of  Sulohun 

15.  Bijhmbt  Tin^Gldffim  wheabrcikeni, appears  to 
eonfift  of  ftnall  cubic  Particles,  and  thcfe  agsun  conGft . 
of  minute  Laminas  applied  to  each  oxher.  It  is  more 
brittle  than  the  foregoing,  but  differs  little  external- 
ly, except  that  it  does  not  affiime  the  blue  Colour,  but 
loolp  rather  of  a  (hining  and  very  light  yellow* 

16.  Regulus  of  /fntimany^  is  extremely  brittle.  When 
perfectly  cleanfcdfrom  Sulphur,  it  furpafle^  the  tore- 
going  in  whitenefs  :  Ic  requires  a  greater  Fire  to  be 
^lelttd  *,  whiicti  renders  it  eafy  to  be  diftinguitbed  from 
the  two  former. 

17.  There  is  among  the  Minerals  another  Body, 
yjiich  dei'cives  to  be  clafled  among  the  Scini-Mctalb, 

B  3  oa 
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on  account  of  its  vaft  AffinUy  to  them,  viz.  jlrfenick 
(oo).    This,  if  perfeftly  pure,  muft  be  white ;  it 

grows  fofc  in  the  Fiir,  and  then  evaporates  entirely  ' 
into  a  thick  white  Smoke,  that  has  the  unpleafant 
fmdl  of  Garlick ;  but  whea  grown  cx)ld,  it  gathers 
into  afoiid^'half  tranfparent,  ponderous,  white  body. 
It  is  not  inHammable.  Whcnexpofcd  to  the  Air,  it 
aflrume>  a  fmall  miik  white-Skin  ;  it  may  be  reduce^ 
into  a  ReguluSy  very  much  like  Antimony »  and  in- 
flammable. 

'  Cmlbr,  Sonie  refer  Arfenick  to  the  Clafs  of  Sul- 
phurs ;  but  very  improperly,  as  it  plainly  appears 
irom  the  Comparifon  of  its  Charadt^nilicks  jult  men-* 
tbntd,  with  thofe  of  Sulphurs. 

■ 

III.  Of  Salts. 

i8.  Salts  are  Bodies  dilfoJublc  in  Water,  melcing 
pr  volatile  in  the  Fire,  but  not  infiaftimable. 
*   19.  Firft  of  all,  there  are  two  kinds  of  pure  and 
natural  Saks  among  Minerals  5  one  ututral,  the  other 
acid. 

20.  The  neutral  U  of  two  Sorts ;  the  firft  kcom-r 
inonSakCG),  Murias  which,  if  pure,  is  always  of 

the  whireft  Colour,  k  is  rLir.ipt-Uucu!*  diilblvcs  in 
pure  Water,  thickens  in  a  gentle  1  ire,  appears  to 
confift  of  fevcral  teflellatcd,  cubical  and  hexaedral 
Cryftals,  joined  together  in  truncated  Pyramids ;  if 
crackles  very  loud,  when  thrown  into  the  Fire. 

21.  The  other  is  called  Nitre  (vT)\  which,  waen  dif- 
folvcd  in  pure  Water,  and  cryltailii  cd,  according  to 
Art,  alTutnes  a  prifmatical  hexacdral  Figure,  termi- 
jiated  by  fmall  py  ramidical  Columns  of  the  fame  Num- 
ber ol  An^^les.  It  is  white,  and  nearly  trai.iparciu. 
In  a  pure  Fire,  fuch  as  the  Kays  of  the  Sun  colleded^ 
or  in  Veflclsdelendtd  from  any  Fuel  tailing  into  themj 
it  grows  liquid  by  a  gentle  Heati  In  a  great  Fire,  it 
partly  perfpires  through  the  VefTcfs,  and  partly  relolves 
into  a  Smoke,  which  is  the  Nitre  itfcUi  bur,  any  in- 
f.aainmbie  Body  bring  added  to  itj  it  burns  with  a  vc* 
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tf0S»UmA,  and,  wiffa.fili|rM|^ttf»r.tdci^  ibwgie 
ip  pan  imo.an ' jMsir*  .  r  —     . . 

«2.  There  is  alfo  an  acid  S^lt,  called  Vagum  FeffiUy 
found  in  Vitriol,  Sulphur,  AlJom,  nay,  almoft  every 
wiier«  :  Ic  is  lekioni  pure,  if^cvct^  but  adhereft  either 

Mforir.^aiQcitfbicfl^  ip  G^ppvir  tiyd  Jjor)  or  to  e«lr^ 
MroMsBirffa^  moreccminionly  fo  chofe  ttHit  turnin* 
10  Glafs,  nay  to  tht  very  FiiatB ;  or  is  mix'd  with 
inflamoubte  FofTila.  But.what  difttfiguUhft  it.  f Foin 
all  others  is,  m  beiog  more  ponderous  a^d  OMi^fii|-(i 
(ban  all  die  oehfer  Adds  tUt  Vfe  known,  which  ic 
^rives  out  of  its  Matrices ;  raix'd  with  pure  Water, 
ir  grows  very  warm;  itn^ioce&^itlxcoJDmon  Sitlpkw^ 
accompanied  with  fat  Mauers  of  ^oy  kind^  WhiC 
tea  Power  upon  Metals  is,  will  be  Ibcwn  hf  mfj(^r^  in 
our  Chapter  of  Msnftrua,     •    r'  '      '  > 

23.  To  this  Clafs  might  perhaps  be  referred  the 
Acids.of  common  Salt  and  Niu^.  '  Howevei^  ^  they 
fan  be  e^fuaded  by  Chomifta  fimaibfTf  S»lc^k  fi^iifi 
n  Dot  very  iure  tij^ac  they  .  afeifpiM|d  natiKftlljf 
ISfiere.  '  ^  *  , 

(jrollar^  Ici^a^u^ion  whether  there  may  be  founds 

iMnraUyi  4U7  arise  and  tt|ii^.AlM^'%4ft/w)^* 
fhcr  fiaVl  or  nslatile^  in  the  tninf^ral  KingdofO»  \  Th? 
former  fcemj  to  be  confirm'd  by  the  Salt  of  the  if» 
Waters,  and  by  xhcNalr^tm  of  the  Ancients :  Marble, 
aod  Scones  either  fetid  or  eafy  tpbeclefi^  p^ipbly 
comaiothr  laucr*.  But  both  Ppinta  faqqire  ^ 
accurate  Examination.  See.  Fr.HoffnfOH^V^d  H(9f^  , 

2^.  Whatever  is  inflammable^  Is  called  am6ng  the 
Chemifts  by  the  general  Naine  of  Sutptmr.  You  find 

it  in  the  mineral  Kingdom,  always  mix*d  with  Acid, 
22.)  otherwife  the  pure  inflammable  Mineral  fcems 
tQi  to  difTc^r  from  the  vtgeuble  and  anima^  nor  dge^ 

*  t^flertat-  flijficp.ClrciD«  ltb«  It.  Obf.  J. 
f  ^ladam  do  Appraprii^at,  pf.  u6.  s.  4, 
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itfeem  thatthcreare  two  kinds  of  it  in  Nature:  In  this 
Cafe  the  whole  Difference  becv^n  the  fcveral  kinds 
of  Sulfbur^  would  confift  only  in  their  various  Mix- 
ture withheterogeneousMatters.  As  therefore  iNature 
h^rciy  affords  any  [)ure  inflammable  Matter,  this  is 
not  the  Place  to  xreat  of  the  leveral  kinds  of  Sulphurs^ 
which  are  never  without  Mixture :  Our  Defign  re- 
qnires,  that  we  fhould  mention  thoic  only  that  arc  of 
the  fm  ipler  kind. 

V.  Of  Ston£s  and  Earths. 

25.  Stones  are  Bodies  not  diffolvable  l^y  Water,  not 
malleable,  not  inflammabic,  of  the  moll  fix'd  Nature^ 
and  perfedly  coherent. 

^6.  When  they  confift  of  minute  impalpable  Par- 
ticles, little  01  not  at  all  coherent,  they  are  called 
Earths.  ' 

2  7.  But  when,  being  vifible,  palpable,  and  extreme- 
ly fmall,  they  neverthelcfs  appear  ftill  minute  Stones 
licaped  together,  they  are  called  Sand^  GraveL  and 

28.  Our  Defign  chiefly  requires,  that  we  (hould 
Ihew  the  Differences  of  Stones,  rcfulting  from  their 
different  Changes  in  the  Fire  :  Nor  will  it  be  needlcfs 
to  point  out  fuch  of  their  other  Charaderiilicks,  as 
are  eafily  apprehended  by  the  Ser.fes. 

29.  Somc.of  them  will  melt  in  the  greateft  Heat 
of  a  Wind  Furnace,  and  are  faid  to  be  of  the  vitrifying 
Kind  :  To  which  Clafs  they  arc  referred. 

N'»  I.  Scbip/s,  or  cleaving  Stone^  which  is  a  Stone 
confifting  ot  a  heap  of  Laminas  that  cleave  eafily ;  it 
is  opaque,  very  foft,  moft  commonly  black,  in  which 
Cafe  it  is  harder,  and  goes  by  the  N  ame  of  Slate,  other- 
wife  it  looks  ofadark  blue, or  alh-colour.  Thefe Scones, 
put  in  Veffcls  clofely  fhur,  futtain  a  moderate  melting 
lire,  without  any  Alteration;  when  the  Heat  is  in- 
creafed,  they  are  put  in  Fufion  ;  and  then  the  firft 
black  kind  of  them  [urns  inco  a  near  black  Glafs.  But 
lome  of  f  he  other  Species  arc  [)y  the  llrongell  Fire 
railed  up  into  a  Scum,  infomuch  that  a  fmall  Quaptity 

of 
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0f  cbMiNvift  fill  ^  hrgcfTeflSrl;  and  then  ^turnlnto  a 

very  fporigy  and  ]igh:  Mafs,  that  fN^ims  upon*' Water, 
1.  Common  Pctter^s  Clay  is  heavy,  and  of  a 
whrtifh  blue  Colour;  in  Water  it  foftens  into  atena-' 
dots  Paftr  \  a  middting  Pire  hardens  it  firft,  and  a 
Rronger  Firt  at  laift  itmi  it  inco  a  Glafs  of  a  dark 
greea  Colou!*.  '  '  '  ^  .  '      -  •  . 

N*3.  The  Boles  zx\(!i  Terra  Sigtllat^e^  or  fealed  Eartbs^ 
have  an  Affinity  (W  2.)  with  the  foregoing,  but  arc 
of  a  fiitter  Nature,  and  cf  difierent  Coksws.  They  . 
harden  to  fuch  a  Degree  in?  a  modern  melting  Fire, 
cbat  they  n^aiVcomnQoniy  give  Sparkles,  wheaftruck 
wirh  4  Flint-;  in  a  Wronger  Pire^  they  torn  into 
Gla(s,  partly  folid  and  green,  ami  pattly  fpungy  and 
l^ght,  fas'K*.  1 .)  To  this  Clafs  belong  a  few  Earths 
ol  the  Nature  of  Marie,  (hough  not  quite  fo  fat. 

4.  Flinty  which  is  a  vaftly  ponderous  Stone» 
whenftrixk  witba  Sceei,  givei  very  bright  Sjparkles, 
which,  being  examined  with  the  Microfcope,  prove 
to  be  Scfrri.e  of  nnelted  Iron  and  Stone.  It  is  infinite- 
ly hard,  and  of  a  great  many  Colours*  iLafTumes  a 
moidtiKlc  of  difibreatNaBieSy  accoi)ding  to  the  Varie« 
ry  of  ks  C«4bur,  for  t6e  Beauty  of  ^kh  it  is  very 
much  va.ued,  though  in  confideracion  of  its  Size  it  is 
fometimts  ot  no  Price  at  all.  If  this  Stone,  either 
in  its  natural  Surface,  or  when  broken,  is  very  cutting 
mod  full  of  Angles,  it  isr  called  by  the  Miners  ^mt/s: 
Some  of  them  areeafily  put  in  Fufion  in  a  Wind  Fur- 
nace others  rcfift  the  greateft  Plre  without  hardly 
My  Alteration,  and  might  be  thought  not  to  belong 
CO  this  CkA }.  but,  by  ttiealis  Of  a  itnaH  Quantity  of 
Sdf,  or  fiime  oriier  MBitfiruumj  nay  by  tneans  of  the 
Jlkah  in  the  Coals,  they  will  melt  in  a  naked  Fire. 
.When  they  areonly  minute  flints  like  Grains,  heap- 
ed tc^hcr,  but  not  adhering  to  each  o-her,  they  are 
called*  Anhior  Gravel.  But^Wheo  they  fi^k  together^ 
though  Jiftinftly  collefted,  they  are  called  a  landy 
OF  gravelly  Stone,  which  is  ot  the  fame  Nature  as  the 
Fiiat,  and  afTumes  in  the  Fire  a  Variety  of  Cojoars, 
*Fonii$  and  Delicacy* 

go.  Lime- 


lo  7%e  Kkt  of  ' 

^Q.JJmefigna  conftitutc  another  kind,  wbicfr,  wbco 
burnc  in  ibe  grtaceft  Fire,  arc  fo  changed  as  cither  to 
foften  in  the  Fire  immediately,  or  to  cleave  inco  Lime 
by  adding  W  aier  to  them.    Of  this  Clafs  are,  • 

N«.  i.Spalham,  or  <S/W,  which  is  a  fott  Stone,  and 
will  be  rendered  fo  very  brittle  by  the  mildcft  Fire, 
ID  which  it  makes  a  gentle  Crackling,  that  you  may 
reduce  it  into  Dull  between  your  Fingers.  !r  varies 
its  Gravity,  as  ic is  more  or  lefscompaa.  It  mpft  com* 
monly  corfifts  of  rbomboidal^  often  of  priffnatical,  pa- 
rallel, and  oblong  Parts,  varioudy  tranfparent,  and 
generally  of  a  watery  or  milky  Colour.. 

N'^  2.  Marbles^  which  are  of  a  great  m^ny  Co- 
lours, and  otien  of  various  Colours  at  once.  Marble 
is  a  bard  Stone»  moft  commonly  opaque:  If,  after  ha- 
ving been  burnt  in  a  great  Fire,  it  is  expofed  in  the 
Air,  or  wet  with  Water,  it  generally  cleaves  with 
great  Violence  into  a  thin  limy  Powder :  But  this  itUl 
has  an  Exception ;  for  there  are  Marbles  cxtremeljr 
neat  and  Bnc,  which,  in  a  Fire  not  ov^r-violenr,  turn 
into  an  opaque  kind  of  Glafs,  but  not  at  all  inta 
Lime* 

3.  UtAk^itfis.ox Dropt'Sione4^vih\c\\  isalightfof; 
Stone  commonly  of  a  wbitcor  grey  Co!o\ir,  therefore 
'always  calcareous,  and  will  always  burn  into  Lime. 
It  feldoni  proves  oi  another  Nature. 

31.  Finally,  there  are  Scones  which^  in  the  greateft 
common  Fire,  either  do  not  change  at  all,  or  at  leait 
are  never  melted,  nor  reduced  into  Lime  by  being 
wet:  Whence  chcy  are  very  properly  callc^  -^^r;,  of 
iuch  whereon  the  Fire  hath  no  EfFed:. 

N""  I .  Cb^k  deferves  the  fuft  Raok  nmpng  the(e^ 
as  itfuflfers  no  Alteration^  if  pure,  not  even  in  the 
Fceus  of  a  Burning-glafs.  It  is  light,  white,  lol 
and  porous.  It  tranlniits  Water  through  it,  and  ler- 
ments  with  ail  Acids,  in  which  it  aUb  dUioivcs.  It  is 
not  far,  but  rough  to  the  Touch. 

N**2.  Thccbalky  md  impure  Marks  come  Dtxt:  Tq 
their  Clals  muit  be  referred  the  Terra  TripcLuan^^  or 
7ripolj^  which  is  like  Chalk,  but  lighter,  and  feels  foft^ 

cr. 
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ter« .  Ic  isJound  yellow,  ^Ucc»  red,  and  grc^;  kkI 

hardens  in  the  ftrongcft  Fire  lo  fuck  a  Degree,  as  to 
give  Sparkles  with  a  Steel. 

N"  3.  Ajleflus^  a  3ior.e  confiftiag  of  rigid  and 
ftrUigy  Fibres  wove  together^  and  cutdc^cach  other 
acrols.  Ix  varies  very  much  as  to  ic^WeigAL  hicArce 
changes  in  the  gieardl  Firr ,  except  that  it  coauQOiilf 
turns  white,  and  becomes  harder  than  before.  Thexe 
U  a  kiQd  of  very  light  ^jVifius^  called  Smber  MaU^ 
fum^  which  ipclrs  into  a  black  kind  of  Glais  *. 
.       4,  Amianthus^  or  EMrib-FliViy  whichis  little  di£^ 
ferentfromtheforegoing,  except  that  its  Fibres  arc  pli- 
ant and,  parallel     fo  that  the  nrtu:Ji  nuke  Thready 
Cloth,  and  Paper,  with  a  certaio  kind  of  it.  It  fuilaios 
a  moderate  Fire  wjihout  being  altered:  But  when  it  is 
ocpofcd  to  the  grcateft  Fire,  it  cither  partly  or  wholly 
lol'es  its  Pliamriefs:  This  is  chiefly  true  of  that  kind  oif 
^miafJtbks^^  which  is  friable  between  the  Fiogers,  and 
U  faifly  c^\^dA!km§npium^m;  For  it  hatd^  inFirt 
to  fuch  a  Degree,  as  to  ftrike  Light  with  a  Steel  "h- 
,^  N*t5.  Oll(p:5%^  Lehitum  Lapis^  Pot'S:0U\  which 
feels  exaftty  like  hard  Soap:  It  is  moll  commoolr 
fomewhat  tranfpartnt  foft,  pondtroiis  enough,  ana 
very  cafify  c^ved  with  a  Knife.  In  the  Fire,  it  turns 
white,  and  hardens  to  fuch  a  Degree  as  not  to  be^  fur^ 

SaflTed  by  Ffints,  and  to  ftrike  a  Light  imoicdiately. 
lut  ir  cleaves  in  the  greateft  Fire.    A  few  kinds  of 
Tobacco-pipe  Clay  belong  to  the  fame  CJaG.  i 

6t  "f^kj  icisaStoneconfiflingof  ihiallScaicSp 
Ijfing  one  upon  another  :  It  has  a  foapy  fee! :  It  is 
Jome:irr*es  tenacious;  refills  a  great  Fire»  ajid  fuipfers 
there  nootherAlceration^but  its  becorai,'>g  more  brittle. 

N°  7.  Micay  Glimmer  or  Glift,  it  is  of  the  fore- 
going kind  ;  ihining,  and  brighter,  black,  gokj  or 
filver  colour'di  nor  can  it  be  conquered  by  cither  F^:c 
or  Water,        ^  .  j  ^ 

«    -  • 

•  A,  Henckel.  Dc  Lzp'idum  onglnc,  p-  f  J6c9t  ibsd. 
r^K"  S5'       J           Linnxi  S) flcma  Naturae,  Tib  I 

*  li  ineef  hi  fa  caLfdy  btcaufe  in  Switzerland  ffyy  turn  Vti§  mti  TsU 
tits  cut  of  it^  UiAt  ^wUi  btar  the  Fire  U  boil  hleai  1«  thofi* 

Marj 


J2  •      75&ef  Art  ^  ' 

Many  kinds  of  thefe  Stones,  which  feel  lik'e  Soap, 
befbrcrhey  are  burnt,  become  fomewbat  rough  by  tb^ 
Force  of  Rrc- 

*  3a.  There  arc  flill  rtiany  other  kinds  of  S:oncs^ 
whofe  Differences  are  infinite  as  to  their  Figure,  Co- 
Jour,  Hardncfs,  Tranfparency»  and  Weight.  I  fliall 
forbear  tbVnumeratethem  ;  my  chief  Purpofc  rcquir- 
irtg,  thar  I  (hould  only  dcfcribc  here  the  (jnoft  com-' 
mon  of  thenn,  and  thofe  in  which  the  other  Minerals 
moftcoirimcnly  lye  hidden.  BcfiJes,  there  are  many- 
Sorts  of  Stones  that  arc  Mixtuies  of  (ever4l.o(ber% 
which  it  IS  not  our  Buflntfshere  to  mention,  as  we  treat 
only  of  thofe  that  are  iimple. '  A9  for  the  relf,  what^ 
ever  other  Stones  are  found,  befides  thefe,  may  be  re-: 
fcrred to oneof  the  hitherto  mentiont^dClaflcs-,  though 
.they  poiiibly  have  other  Charaderiftick$  belonging  to 
them  in  a  more  fpecifiek  Manner. 

33.  However,  1  by  no  means  believe,  that  what  k 
have  hitherto  laid,  is  fufficicnt  for  a  pcifeft  Know- 
ledge of  all  the  Stones  which  Nature  nffords:  For  I 
have  done  only  what  I  could,  not  what  I  would  and 
fhoold  afiy  one  fay  fomethin^  better  on  the  Subje6l,  t 
wtjuld  gladly  lay  hold  of  it.  There  ts  Certainly  fuch 
an  iriiinite  Combinaiion  of  Forms  and  Proportions  ia 
the  Mixture  of  Stoncsamong  themfclves,  that  no  Eye 
is  capable,  cvcnwitl^  the  Help  of  Inftrumenrs,  todi- 
ftiiigoMh.  them  accurately.  The  Figures;  Colours^ 
and  Qthef  th^  like  otitw&rd  Qualities,  are  feldom  con- 
ilant,  as  they  depend  upon  a  Multitude  of  Caules,  noc 
belonging  to  the  Matter  of  the  Stone  itfelf :  So  that  he 
may  eafily  be  deceived,  whom  forms  any  Judgmentoi; 
Diftindion  firom  them.  Tha^t  Method  is  better 
girounded,  which  makes  the  Trials  in  feveral  Degrees 
of  Fire,  firfl  in  clofe  VeflTels  perfeclly  clean,  and  able 
to  refift  Fire,  and  tht^n  in  open  X'effels,  and  ip  % 
Wind  Furnace,  or  a  Smith's  Forge. 

34.  ^ho  can  deny  that  tf)ere  arc  many  >Gjmis*suide, 
Sp^s  Df  fimple  Minerals,  befides  thofe  already 
mentioned  ?  It  is  not  to  be  doubted,  but  that  there 
arc,  in  the  Nature  of  Things^  Salts,  and  perhaps  Mc- 
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MlSy.  aadSemi-Mculs,  diflbretic  from^ibarc  above-' 
meotioned,  nay  perHaps  Minerals  that  could- ftot  b^* 
itfcrred  to  any  of  chefe  Clafles:  Nor  can  we  deny  it» 

waen  wc  confidcr  chat  Nitre,  which,  as  far  as  vvc 

know,  was  a  Secret,  to  the  An|ipQt^i  has  been  found 
oat  but  a  few  Ages  ago. 
OrM.  As  the  Art  of  .Ai%tng.tf9£bts  the  I^a^uK) 

*id  dififcrence  of  fimplc  Minerals,  and  the  Mixtu^t 
of  thofe  componnded,  m  Ufefulhefs  is  evident  for  the 
compleating  Natural  Hiftory.    Nor  is  it  Jefs  ufefui^ 
knd  ncceflary  in  Metallurgy.' '  For  as  no  Map  cair 
ptisany  Certain  Judgment  upon  the  Nature  of  Mine«^ 
rals,  from  the  bare  Infpcction  of  thc:a:i,  he  muft  for 
tbtt  purpofe  have  Recourfe  to  docimaftical  iixperU 
Bient$«  '  Let  us  take,  fox  an  Example,  fomc  Lead 
Ore,  of  a  yellowilh  green  Colour,  and  mix'd  wijh 
CryftalsrefcmbiingSparj  (hooting  like  Nitre,  which, 
as  fnr  a>  I  know,  is  found  in  one  Place  only.    Let  us' 
fuppofc  a  Man  to  have  fccii  Lead  Ore,  of  all  forts, 
tliis       rare  one  excepted the  bare  Infpe^tiont  the 
Figure,  Colour,  and  Weight  of  if,  will-  never  make 
iiim  find  out,  that  this  Ore  is  very  rich  in  Lead^ 
which  any  Man  Ikilled  in  chefe  Things  will  confefs  to 
be  true  of  many  others.    Excker  fpeaks  of  Workers 
of  Mines,  who  had,  with  no  fmall  Detrimeat|  mt» 
itaken  Ores  of  Tin  for  Ores  uf  Iron  *. 

35.  The  Aim  of  docimaftical  Operation  is  two- 
fold ;  viz.  to  know,  jSiy/^  what  kind  and  what  quan* 
tity  of  each  Mineral  is  contained  in  the  compounded 
Subjeft  •  fecondlyy  what  kind  and  how  n^Mch  may  be 
cxtradcd  out  of  it,  with  Tome  Benefit. 

Scholion.  l!ht  Workers  of  Minus  arc  often  mijled  by 
the  Ajofirs^  who  make  their  Trials  in  fueb  a  MeiM^ 
andmib  fucb  Additions^  as  can  never  bestfed  in  greater 
O/'traiJoKS,  cn  ucawnt  cj  the  Kxpence  and  trouble 
*CGUb  dttcr.d  ibem,  For  when  the  Operation  is  under ^ 
iaken  wi/b  that  Vieiv^  (I  f  Method  of  it  ougbt  to  be  fucb 
is  COB  be  imitated  and  furfned  in  larger  IVarks^  ariniba 

f  VitL  Laz.  Erciier'i  Prolir,  Buch,  pag.  1 20* 
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rom  tbirecffmi  other  Method  uui^  be  /uhjiitui^  egu^U^ 

CHA1».  It  "/ 
Of  DiKmitJHcai MtXiS^iiA,  and  the  Pre^ation 

35;  T\  EFORE  wt  mat     the  Inibuimocs  afid 
J3  Veflcls,  and  come  to  the  Operataons  them- 

fclves.  It  is  proper  for  us  tu  Ihcw  ihc  Nature  of  thole 
,   Bodies,  which  are  to  be  concainetl  in  thefc  Vciicls» 
direfted  and  applied  by  thefe  Indrumeno,  and  which 
ihalt  aft  upod  the  Objea  of  Afiapng* 

37.  Thofe  Bodies^  which,  bdog  applied  touchers 
accurJing  to  certain  Rules,  diffolve  them  fo  as  to  ad- 
he  re  thcmftlves  in  a  State  of  Division  to  the  Particles 
ot  the  Body  dillbived,  and  cannot  ieparate  from  rheni 
ag^ii  of  their  own  accord,  are  called  Mmfiirua^  Thde 
are  chiefly  divided  into<^r^«  zndmoift ;  which  kft  ar6 
again  fubdivided  many  ways:  But  this  hving  aicr.uua- 
cd  in  all  the  Writini^s  of  the  Chcmiils,  we  fliall  pafs 
it  by  in  Silence,  as  we  onlyiteatof  one  Part  of  Lhe-^ 
miftry :  For  we  need  only  to  explain  in  a  fpecial  Mao* 
ner,  the  Operations  belonging  toour  preient  Pur- 
pole,  and  CO  acijuaiiu  the  Reader  Wiiii  ilic  Prepara- 
tioQS  oi  Uicm* 

« 

Cff  MiTALfi  and  their  ProduSis  tonfidcrei  as . 

Men&rua. 

Of  LEACi. 

38.  See  Its  Charadcrifticks,  Chap.  L  §  9.  Wheri 
Lead  h  expofed  to  a  moderate  Fire  in  an  earthen  Vef- 
fel,  the  Surface  of  it  is  immediately  covered  with  a 

thin  [cnaciuus  Skin  of  Scori.e^  of  diiiciLnc  Colours  : 
When  the  Fire  is  increaled  lo  as  to  render  the  VeHels 
quite  red  hot,  this  Skin  aielcs  a  littki  and  is  thrown 

to 
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to  the  Side  of  chc  Vcflcl,  where  it  turns  into  Drofs  cal- 
led Litharge.  Then  the  Lead  fcen:^  to  boil  and. 
fioQoak,  and  fmall  Drops  reliembling  th^  firft  Scoria 
ut  incdfiuitly  prodiicod^  that  fwim  lipon  the  Lead 
like  Oyl  and  arc  contioually  thrown  towarUii  tiie 
fij-ft.  If  the  Fire  is  "kept  at  the  fame  Degree,  .tlic 
liiu>ie  Mais  of  Lead  ac  iail  turo^  into  LUbar^c. 

39.  If  you  tjut  Coppar  into  Lead  cbus  fmoakmgi 
k  caules  a  much  briilosr  EbuUition,  and  the  Copper 
as  it  were  builb,  divides,  and  Iccms  to  become  tut 
one  homogcr.cous  Mafs  with  the  Lead,  which  Mais  is 
fanrckt  and,  wheo  broken,-  its  Surface,  ifacce  hack 
dim*  tddfld  abwt  half  as  much  Copper,  will  hav<e 
the  Colour  aaU  Figure  of  a  l^icce  of  tcaipcred  iroa 
OfSlceL 

40.  Gold  and  Silver  likewife,  melted  with  Lead|^ 
beome  byittk^  i)iid  Gold  efpecialiy  turns  pale,  by 
the  kaft  Mixture  of  tr»  . 

41.  Tin  TS  melted  with  Lead,  by  a  Fire  not  much 
ftreawr  than  what  would  melt  both  feverally  :  But  lo 
mo  as  the  Fire  is  tncreafed  fo  as  to  make  the  Veflels 
fam  iedy  che  Tinr  immediately  riles  above  the  Lead, 
like  little  wh  tilh  dully  Hillocks ;  fo  that  one  un(kill- 
cd  in  thcie  Matters  would  be  ape  to  think  that  Coals 
kad  fallen  into  the  Metal  :  If  they  have  been  lakea 
bat  %  kttic  while  ous of  the  Fire,  they  look  like  burn* 
ing  Coals.  Tin  thus  calcined^  when  grown  cold,  has 
its  Colour  varicgared  with  white,  yellow  and  red. 

4a.  Lead,  lo  long  as  it  .keeps  us  metaI!icki'orm, 
can  never  join  with  Iron^  though  urged  with  tvfx  Co 
gjPM  1  Fife* 

45.  Semi- Metals  are  eafily  melted  wiih  Lead  by 
Fire,  and  a  great  Quantity  of  them  deprives  it  of  jts 
IMalleability. 

44«  This  Metal  muft  oftentimes  be  made  into 
f.Tiail  Grains,  that  it  may  b^'  inix'd  with  the  others, 
and  its  exaft  Weight  be  more  caiiiy  determ-ncd. 

But  tills  ComPiinution  is  btft  made  the  dry  way,  in 
tlie  Miowing  Manner,  which  is  called  Granulation* 
Ftit  Lead  in  an  iron  Ladle^  melt  it  on  a  gentle  Fire ; 
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lb  foon  as  It  is  perfedUy  liquid,  pour  it  at  once  into  « 
urooden  Veffci  ha ving  a  wooden  Cotrcr,  or  fome  othc** 

Veflel  in  which  a  Fluid  may  be  very  ftrongly  fliaken, 

withouc  however  any  danger  of  its  running  out.  But 
Id  the  Sides  of  the  Veffei  be  well  rubbed  with  Chalk 
or  Wax ;  then  let  it  be  thoroughly  lhaken,  fo  that 
the  Lead,  agitated  within,  may  dafli  ftrongly  againft 

the  Sides  of  the  VcfTcl ;  nor  do  you  ccafe  this  Motion, 
till  it  becomes  fuiid  :  You  will  find  the  grearer  Pare 
of  the  Lead,  divided  into  very  Inial!  porous  Grains. 
Let  then  the  Chalk  that  fticks  to  it  be  waOied  off ; 
then  fift  thfc  Grains,  to  make  them  equal,  dry  them, 
and  keep  them  fiom  the  Duft  in  a  clean  Vcffe),  fur 
theUies  hereafter  to  be  explained. 

Scholion  L  The  Rea/on  of  doing  thus  is  this,  ^btre 
are  among  Melals  fome^  asLtad^  Tirt^  and  Brafs^  whicby 
when  ready  to  melt^  are  extremely  brittle^  like  zvclieJ 
Gravel.  The  Chalk  wherewith  the  Infide  is  rubbed  over ^ 
gives  the  Surf^ice  a  lajt  reftfting  Force^  and  preferves  it 
from  burning.  Now^  if  the  melted  Lead  be  fhaken  and 
dajl  cd  r.grinjl  the  Sides  of  the  Veffel  in  the  Mcnncr  afore- 
faid^  the  Mnrnte  it  begins  tc  become  filtd^  the  Mcfs^  at  that 
Moment  bring  cf  the  utmojl  BrittleneJSy  ts  ftotvercd  into  a 
minute  Dujt^  which  can  hardly  he  obtained  any  otberwifs 
than  by  this  manual  Operation. 

Scholion  II.  There  are  Cautions  tobetakdL  rirfi, 
Jj£t  the  Lead  not  be  aielted  by  too  great  a  Fire ;  for  this 
eccafions  d  thin  Skin  on  the  Surfacc^which though  taken 
away  is  immediately  ft^cceeded  by  another^  which,  mixing 
'u;iih  the  I^ad  duri};^  the  fl?aking^  hinders  very  much  the 
Succefs  of  the  Operation^  it  l::ng  too  tenacious.  Second  ly. 
Let  the  l^adbe  fuffcicnih  jhitd\  lejl  the  Mnfs^fo  foon  as 
poured  in,  faould  wax  cold  before  it  might  be  broken  to 
pieces. 

CorcUmj.  It  is  then  plain,  that  this  Grannlanon 
cannot  be  ir.ade  with  fuch  Mcrals,  as  are  more  tena- 
cious in  proportion  as  they  are  nearer  being  mcUed  j 
I'uchasGold,  Silver,  6?r. 

4/^.  Lead,  and  all  its  Prodi:6ls,  turn  Into  Glafs  by 
a  great  Fire  (§9,  and  38.) 

^6.  This 
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46.  ThisGIafsor  Litharge  pounded  (ogether,  and 
indicd  with  ▼iarificable  Stones,  (§  29)»  makef  them 
turn  into  Glafs  with  a  much  k(s  Fire  than  they  would 
have  done  by  thcmfclvcs.  If  you  add  a  lufficient 
Qtjantity  of  Liiharge»  thefe  Scones  melt  into  a  kind 
of  Glafs  lb  very  attenuated,  that  it  infcnfibly  perfptres 
through  the  Velftlsi  nay,  it  melts  the  Veffels  them* 
fclvcs,  when  ihey  yield  not  a  free  Paffage  to  it. 

47.  Ail  Lime-Stones  30),  if  ufed  in  the  fame 
Manner  (§  46  J  and  mix'd  with  Litharge,  have  the 
lame  Fate,  but  they  require  a  much  greater  Quantity 
of  Litharge,  to  acquire  the  fame  Degree  of  Fluidi- 
ty, when  mckcd. 

48.  Stones  that  keep  unburnt  in  the  Fire  ($31«) 
ait  axire  difficuh  to  be  changed ;  and  unlefs  fome  me- 
chanical Mixture  is  ufed,  and  a  moderate  Fire  pre- 
fer vcd  a  long  while,  the  Litharge  vanilhcs  through 
the  VeQeis  that  contain  it,  before  it  has  perle&ly 
melted  theie  Stones. 

49*  Among  Metals,  Litharge  KkewHe  facilitates 

the  Fufion  of  Copper  and  lr(;n  by  Fire,  but  at  the 
fame  Time  ic  confumes  a  confiderable  Quantity  of 
them,  and  ruos  itfelf  withthem  into  Glafs,  as  is  plain 
4^0  fiom  what  has  been  faid.  But  the  Glafa  of 
Lead  docs  not  mix  as  miKh  with  thefe  Metals  before 
they  aredcftroy  ed,  as  it  docs  with  the  aforefaid  Stones  j 
but  fwims  about  and  upon  them. 

50,  Tin  and  its  Calx  (§  to,  41 J  is  with  great  Diffi- 
cutty  vitrified  by  a  Mixture  of  Litharge,  for  it,  always 
fcparating  from  ic,  fwims  upon  it.  Bur,  if  it  tiims  in- 
to Glais  ac  lad,  ic  preferves  a  certain  Clartimtneft, 
not  to  be  taken  away  except  by  a  confiderable  Addi- 
tion of  Litharge.  The  Vitrification  of  its  Calx  is 
in  feme  Degree  promoted  by  Copper:  Which  being 
added  to,  and  melted  together  with  ic,  makes  ic  more 
cafy  to  be  conquered. 

51.  The  rnelting  ofGoId  and  Silver  is  likewifc  ha- 
ffcncd  by  Glafs  of  Lead  (as  §  49.)  and  they  lofe  mh- 
tMnc^  by  ic.  However,  if  Gold  and  Silver  are  very 
istqutiaiiy  oicltcd  with  Litharge,  they  at  length  prove 

'  C 


to  have  toil  a  Trifle  of  their  Weight :  Nor  areiJicjr, 
for  all  that,  dclhuytd  of  that  Quantity,  lur  it  may^ 
by  a  pl^ia  Separation,  be  cxtraded  again  out  of  (he 
iiithai^gr,  ai^  yf  'il^l  then  be. Ibuod  pf  the  ^g|e  Ns^MTjS 
'  «5»  before :  As  the  Operaiioas    our  lecood  Part  will 

52.  The  mehing  of  Semi-metals  is  alfo  promoted 
by  a  Mixture  of  Litharge  and  t'len  it  happens  with 
them  as  with  Ids  perf^dt  MccaU :  Which  is  tacilitaccd 
by  an  Addition  of  Iron. 

53.  l'hcrr::forc  it  is  Llf-cvldci.t  of  what  great  ufc 
this  Litharge  is  in  ruafting  rcfradtory  Orts  of  Gold, 
Silver,  and  Copper,  For  it  melts  any  Stones  and 
Earths  whatfoevcr,  with  more  Swiftnefs,  thaa  it  turns 
Metals  into  Giafs,  provided  every  thing  be  equally 
iiiKi  minutely  mix'd.  Then  the  Metal  which  is  liea» 
vier  goes  down  through  the  Glafs,  which  is  in  a  thia 
Fluxion,  and  gathers  into  a  Regulus^  uj>on  which  a 
few  fmall  earthy  Scoriae  are  fwimaiing.  But  there  is 
always  a  Part  of  the  Meral  deftroyed  at  the  fame 
Time  :  Or,  if  it  is  Gold  or  Silver,  a  knaii  Quantity 
of  it  is  detained  in  the  Scoritt. 

54.  But,  as  the  Litharge  penetrates  through  aay 
Veilels  whatever,  and,  while  ipelting,  rifes  iata  a 
Scum,  and  thus  eaGIy  overflows  *,  ADavers  never  ufc 
it  aloiR^  but  communicate  a  Clamminefs  to  it,  and 
fix  It  by  adding  a  certain  proportionable  Quantity  of 
Flint ,  S:\n:\  Clay,  (sfc.  fur  they  take  of  Howder  of 
calcined  Flints,  or  ot  Sand  one  Part,  of  Litharge  two 
Parts,  which  they  mix  very  exactly  by  pounding 
them  together;  to  this  thev  add  Nitre  or  common 
Salt,  that  the  vv.iole  may  melt  more  eafily  ;  they  (hut 
the  VefTcl?,  which  muft  be  thick  and  folid,  with  a 
{anil  Cover  cut  clofe,  left  the  Coals  which  areto  re<* 
ducethe  Litharge  into  Lead,  (hould  fall  into  it;  they 
leave  it  thu^-  melted  for  above  a  Qiiarter  of  an  Hour 
and  more ;  during  vvhich  Operation  they  muft  be  ever 

•looking  into  the  Aih-Holc  of  the  Wind-Furnace,  |o 
examine  whether  the  Crucible  holds  the  Glafs  or  no. 
For  it  muft  frequently  happens,  that  it  perfpires 

tiuough 
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through  the  Crucible  like  Water,  and  falls  down  in 
Drops  into  the  Aih-hole  :  when  you  ke  this,  you 
inuu  immediately  take  the  Vcfiels  out  of  the  Fir^,  if 
yqu  are  not  willing  to  lofe  aiL  Having  broken  the 
Crucible,  you  moft  commonly  find  a  imall  Reguks 
of  Lead,  reduce  i  by  the  Fatnefs  of  the  Salr,  or  of 
the  impure  Nitre  :  In  theiVliddie  is  the  GlafsofLcad, 
whicli  IS  to  be  jfcparatcd  and  kept  for  ulc,  the  laline 
Cake  wbtcfa  is  at  top  muft  be  thrown  away, 

55.  If  you  ufe  Clay  or  Potter's  Earth,  or  the  Ca^ 
put  Moriuum  oS.  Vitriol  waih'd,  you  make  Hkewifc 
excellent  Gb/s  with  Litharge •,  only  you  are  to  take, 
care  not  to  add  too  great  a  (^antity  of  thefe  Thingis  % 
for  when  Litharge  is  too  much  fatqrated,  it  cannot 
confume  the  Bodies  to  be  faparated  from  the  Metals^  \ 
The  Glafs  likewife  becomes  ufclcfs,  when  Part  of  the 
Litharge  runs  through  the  Veflcls.  This  Damage 
proceeds  either  from  the  Crucible's  not  being  folid  e- 
mughy  or  from  the  mechanical  Mixture's  havingbeea 
oegleded* 

56.  Moreover,  it  is  to  be  noted  concerning  Lead, 
that  Its  Vapour^  ii  it  touches  even  the  beit  Gold,  rco-^ 
ckrs  it  brittle. 

0/TiN. 

57.  See  the  Defcription  of  it  {%  10.)  Tin  eafily 
melts  with  Silver,  Gold,  and  Copper ;  but  when- 
they  are  melted  with  it  in  equal  or  iefs  Quantity,  ic 
tenders  them  extremely  brittle;  efpeciaUy  SUver, 

which  bccoiiics  as  brittle  as  Glafs  by  the  leaft  Mix* 
ture  of  Tin.  But  u  a  much  greater  Quantity  of  ic 
enters  into  metalhck  Maiics,  thefe  ftill  prcfervc  Ibme 
Pliantnefs :  For  ioftance,  ten  Parts  of  Tin  and  one 
Part  of  Copper  melted  together  make  a  Mafs  more 
rigid  than  pure  Tiu,  Luc  which  is  ftill  fomcwhat 
tractal)'c  :  By  this  Artifice,  they  make  Utenfils  of 
Tin  that  are  much  more  durable*  If  you  add  t(^ 
Copper  tea  Parts  of  Tin«  aud  a  little  firafs  or 
Zink  together,  this  will  produce  a  brittle  and  very 
iuiiorous  Mciai,  fit  for  makin^4^f  EcUs  aad  Cannons, 

C  a     '      ,  Lc44 
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'  58.  Lead  is  of  all  Metals  that  which  acquires  Icfs 
Biinkncfs  by  being  mix*d  with  Tin  :  1  hough  it  be* 
comes  fomcwhat  more  rigid,  ;^ 

59.  Filings  of  Irony  or  Very  tfiiii  Z^/M  of  if, 
being  prefcntly  made  red  in  the  Crucible,  if  you  pour 
upon  them  the  double  Quantity  of  Tin,  on  a  great 
Fire,  they  will  turn  into  a  brittle  white  Regulus^ 
yielding  quickly  to  the  Attra£lion  of  the  Load-Stone. 
And  here  you  muft  have  a  very  quick  Fire,  left  too 
great  a  Quantity  of  Tin  (hould  be  confumed.  In  or- 
der to  which,  and  for  the  quicker  melting  of  the  Iron, 
ic  will  be  proper  to  add  a  Quantity  ot  ArgoJ,  that 

4  is  the  crude  Tartar  of  Wine,  and  Glafs« ' 

60.  The  Vapours  of  9'in  are  infinitely  noxious  to 
Sikcr^  Gold^  and  Coppery  as  they  render  them  brit- 
tle :  Nay,  it  you  iprinklc  ever  ib  little  77«  in  the  Fire 
where  thcfe  Metals  are  to  be  pur,  the  mofl  du&ile 
of  them»  being  made  red  on  fuch  a  Fire,  becomes 
fo  very  untraftable,  that  the  leaft  Touch  of  a  Hammer 
ivill  make  it  fplit  like  Glafs.  Therefore,  if  the  fmalleft 
Qu^nti:y  of  Tin  fliould  happen  to  fall  into  the  Fire  ; 
the  whole  Qiuit  be  taken  out  of  it  wiih  great  Care,  and 
the  Fire  be  madeonceor  twice  ftronger-,  that  whatever 
Part  of  Tin  remains,  may  be  entirely  diflSpated. 

0/  C  O  P  P  E  R.  , 

61.  Copper,  mclcs  together  with  Silver  and  Gold, 
witnefs  all  our  Coins  and  Utenfils,  and  makes  them 

harder-,  whereas  they  could  hardly  otherwifc  be  ap* 
plied  fo  any  ufe  in  common  Life,  on  account  of  their 
great  Softncls. 

62.  Copper  put  on  the  Fire  with  Iron,  promotes 
the  melting  of  the  latter :  However  it  becomes  ttlelf 
more  rigid  ai.d  more  pale  by  this  Mixture,  But  ic 
will  be  proper,  in  oidtr  to  make  this  melting  more 
fucceistui,  to  throw  upon  it  as  much  Tartar  and  com- 
mon Glafs,  as  would  be  neceflary  to  cover  the  Surface 
of  the  whole  Ma& 

Of 
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Of  Gold  and  Silver. 

63.  Gold  and  Silver  mutually  melt  with  one  ano- 
ther, and  are  bcGdes  eafily  mix'd  with  Iron.  As  ro' 
their  other  Properties,  I  fliall  refer  you  back  to  what 

has  already  bcca  liUd. 

0/  Iron. 

64.  See  what  was  faid  before.  However,  it  is  ob- 
.  fenrabie  that  Iron  moft  be  extremely  pure  in  thefe 

Mixtures  j  for  if  it  contains  too  much  Sulphur^  the 
melting  does  not  fuccecd  fo  well  ;  and  the  Iron  ga- 
thers mto  a  Bjgulus  ieparatcd  from  the  other  Meuls. 

CyMERcuRr. 

65.  Mercmy  mixes  with  Gold,  Silver,  Lead,  Tin» 
Zinic,  and  Btunuth ;  but  not  quitefo  eafily  with  Cop- 

j>er.  This  Soluiion  is  called  ^al^amation.  BuC 
all  ihckAmalgamas  become  white,  aod,  when  a  great 
Quantity  of  Metal  is  diflblved  in  Mercury^  ihcy 
thicken  into  a  kind  of  Pafte.  But  the  following 
Conditions  are  required,  for  the  quick  and  good  Suc- 
cefs  of  thefe  Mixtures. 

Firft^  That  the  Metal  be  comminuted,  which  may 
be  done  any  way,  provided  there  is  no  Alcali  in  the 
Operation  i  becaufe  this  either  retards,  or  totally  hin- 
dm,  the  Afiion  of  the  Mercury. 

Secondly^  That  a  mechamtui  Mixture  be  employed  . 
by  grinding  in  a  Mortar. 

nirdfyy  That  the  Heat  be  as  great  as  the  Mercury 
can  bear  without  being  difHpated. 

Famhfy^  That  the  Surface  of  the  Metal  be  very 

clean,  and  above  all  free  from  Greafinefi. 

66.  But  there  is  a  greater  or  Icfs  Qiiantity  of  the 
laid  Metals  diOblved,  according  as  the  Conditions  aU 
ready  mentioned  are  not  wancingi  and  the  I^irenels  of 
the  Mercury  is  greater  or  lefs. 

67.  However,  you  mull  take  care,  tl-at  a  Part  of 
the  diOTulved  Metal  be  iq  perfisdiy  attenuated  by  the 
A^w«ry,  that  it  may  infmuate  through  the  Poits  of 
a  Filtre^  a»  Salt  diifolved  in  Water.   However  it  is 

C  3  but 
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but  a  very  fmall  Quantity  that  can  be  thus  diflblved; 

a  certain  one  cannot  he  univcrially  dcttraiincJ,  fincc 
it  muft  be  found  out  by  a  very  gentle  Dillillatiun,  in  • 
Experiments  made  oi\  purj^ulc.  The  other  Part  of 
the  diffolved  Metal  runs  treely  with  the  Mercury  : 
But  if  tht  Amal^nma  is  ftrained  through  a  Glovc- 
lenrher  Purl>,  the  Ivkial  is  retained  in  u,  impcrAftly 
ciiiV  )veJ,  together  witu  about  an  equal  Quantity 
of  Mercury  adhering, 

68.  Mercury  has  no  Power  on  Iron  and  Rr^ulus 
of  .A ntiiuuiiyi  or,  if  it  haS  any,  it  mull  i)c  excited  by 
an  Artifice  which  has  been  hitherto  a  Secret  to  us. 

1L0/  S  £  M  i-M  E  T  A  L  s,  confidered  as  Menftrua. 

0/ Arsenic  K. 

69.  Arfenick,  the  Defcription  whereof  was  given 

(§  17  J  well  pounded  and  mix'd  together  with  fevt  ral 
J^^.arths,  efiiecially  with  Pjch  a«i  are  calcareous:  and  r-ot 
to  bcaftldcd  by  the  1*  ire,  bcii  gcxpofc  d  10  the  Jb  ire, 
proves  much  more  fixe  than  it  is  of  itlelf. 

70.  If  to  the  Mixture  (§  69  )  is  added  a  little  Tir- 
//zr,  arid  it  be  ihe;*  iiiihtiy  nioillencd  with  Wa'er,  and 
prciied  down  \^ilh  iniall  Places  of  Iron  interpoled 
every  where,  in  a  V^eflTcl,  able  to  refill  the  greateft  Fircj 
and  if  finally,  the  Vtflel  beir;;  well  clofcd  with  only 
a  fmall  Aperture  left  to  it,  is  expoftd  for  fix  or  eight 
Hou'f,  firfl;  to  a  mcdcratc  Firee  crealVd  at  \?A\  to  die 
bighert  Dfgrce,  lo  that  ihe  Mafi  within  may  be  nic ic- 
ed ;  the  vvi.ole  proves  a  white  brittle  Regu!us  of  Ironj 
not  to  be  reduced  to  its  former  State,  except  by  an 
O'^La  l  i  e,  C(jntin*:ed  vc;y  long.  ' 

71.  li  ppn  is  nip.naged  in  the  fmie  manner  wi  h 
.Arrnick,it  acruircs  the  Time  V.  f-.itenefs,  and  rvCains 
Jn  good  part  i  s  Maiieabtiity  :  Kfpecially,  if  it  is  once 
or  twice  melted  with  Tartar  and  Bor^^x^  that  the  fu» 
|?crflu  h;s  A; Itnick  lliii  iid:err';r  n^iy  b- difTipifc  1. 

72.  Tin  ard  \rrenicl',  rvaxt  over  t^^r  h:r;,  turn  im» 
ITJcdiately  to  Allies,  the  Partot  the  Arienick  adhering 
^rons^ly  enough  to  the  Tin. 

Lead 
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\yz.  Lead  roixM  with  Arfcoick  i» immediately  and 
psnly  carried  away,  in  the  Form  bf  a  thick  Smoaky 

the  reft  btiDg  a  thin  GUfs.of  a  SafTron  colour. 

74,  Silver  IS  penetrated  by  Arfcnick  applied  in  the 
£unc  (%  JO.)  manner^  and  loTes  its  MaHeab  iicy  bur 
ic  Taniflies  away  by  a  great  Fire,  io  die  Form  oiF 
Sxnoak. 

7^7.  GoIJ,  penetrated  by  Arfcnick,  becomes  inSn:te- 
iy  bnule,  ic  lofes  irs  Colour,  and  chea  being  iluidexUy 
jclmwn  in  a  great  Fire, .  Care  of  H  is  iublimed. 

SchoKon.  Arftmcl^  onacc9unt€ftbis  Property,  tscair 
kd  Sslphuv  rapax  :  Becaufe^  by  its  Ad  ion  exci/ed 
Ftre  and  Air^  there  is  of  tin  a  greater  ^uaniity  of  Metals 
tmfed  and  fubUmed  in  form  of  Flowers  up  the  Furnaces^ 
Stm  is  eoUeHii  in  the  very  melting  Pets  of  tb$  Furnaeis 
llinifilz  ej,  Hu:jj^i:cj\  the  f olid  Matter  thus  fuhlimcdi^ 
called  Cadtnia  fprnacuai. 

76.  Finally,  Ar/enick  is  attraded  with  a  different 
Force  by  different  Metals,  and  attradU  rhem  recipro* 
cally.  Of  ail  Metals  it  abforbs  Tron  mod  greedily, 
and  fucceOiVcly  Copper^  Tin^  Lcad^  and  Silver, 
Therefore  all  Metals  may  .be  freed  of  thcFoulnelsof 
Jrfmck  by  Irou^  but  not  lb  well  by  Scoria  oi  Iron^ 
imle(s  the  Fufion  be  made  in  an  open  Fire :  For  then 
Scoriit  rTiiy  bcuio-iuity  ia  .ployed,beLaulc,  though  they 
do  not  of  tbeanielves  abforb  the  /hfemck^  they  never^ 
tiide6  beiog  reduced  to  Jron^  adt  in  Ua'it  Man* 
ner  as  Iron  tcfeif*  Now  we  Ihall  foon  (hew,  than  ihey 
may  be  reduced  10  it,  by  the  means  already  mention^ 

Of  A  N  T  I  M  O  K  Y. 

77.  The  Kfgulus(%  x6.)  of  Antimony,  when  mck^ 
ed  by  a  grcar  Fire,  proves  totally  volatile.    In  the 

Fire,  it  bubbles  aiuioil  Ukc  LeaJ,  and  diflblvcs  into  a 
kind  of  Glafs  not  very  fix'd,  while  the  reft  vanifhei 
into  Scnoak. 

78.  The  fame  renders  aH  Bodies  hitherto  known 

volitU.,  Gold  on  certain  conditions  excepted, 

C  4  79.  When 


ft^  *  A  r  t  of  V 

79.  When  pulverized  not  very  fine,  5t  turns  into  a' 
(Mc  in  a  modetftte  melting;  Fire,  which  Calx^  being 

melted  by  a  <:reat  Fire,  turns  entirely  into  a  kind  ct 
Glaf:,  which  is  of  a  dark  red  C  olour,  hAi  uaalpa- 
rcnt,  and lufficicntiy  hard.  This  Glafs  hasagreater 
Efficacy  upon  Bodies,  than  Litharge  irfelf  (§  46.— 
for  it  attenuates.  Stones  of  ajl  kinds,  difiblvcs  theoi; 
and  with  a  very  ftrong  open  Fire  carries  them  away 
with  it  in  the  Air. 

80.  If  thi$  GJafs  does  not  equally  change  all  Me- 
tals, it  turns  them  into  Scoria^  and  makes  theni  yo« 
latile.  Gold  alone  excepted ;  Becaufe  it  is  thcirebf 
freed  of  all  heterogeneous  Matters,  except  of  Silver 
and  TV;/,  whole  Separation  is  more  dillicuk  to  be  ob- 
tained that  way ;  you  may  thereiore  with  Reafoa 
call  it  the  Wolf  and  Devourer  not  only  of  Mctal\ 
but  of  of  almoft  all  Bodies; 

■  81.  However,  this  Action  (§  80.)  of  thereguliae 
Tzn  of  yMtiwcJiy  is  greatly  augmented,  if  you  u'e  ac 
firft  a  iirong  Fire  with  Veilcls  well  clofed,  or  throw 
upon  it  any  kind  of  Fat  whatever:  For  by  thefe 
means  you  hinder  ihc Rcgulus  Antimonf  from  evapo- 
rating immediately,  and  its  Virtue  to  dcftroy  Bodies 
is  of  longer  Duration  ;  fo  ihat  at  iaft  every  thing  va- 
niihes,  and  is  coniumed  by  a  llrong  and  open  Fire*- 
However,  the  Rigubis  of  Antimony  unites  as  varl* 
ouQy  with  di6Ferent  Meuls,  as  was  fi^d  (§  76.)  Arfe^ 
trick  ;  for  it  greedily  incorporates  with  Iron^  and 
jicxt  with  Copper^  i^c. 

CorolL  Hence  appears  how  near  of  kind  Bxguitu  tf 
j6uimo»f  isto  Arfenick:  For  the  whole  Difference feemi 
tobe,  that  Arjemck  is  fix'd  in  Antimony  by  a  vitrifying 

.  Earth.  Whence  it  happens  that  when  Antimony  is 
mix*d  with  Metals,  it  can  hardly  be  confumed  froni 
thence  by  Uitulationonly :  Nay,  when  being  expo&d 
with  them  to  the  open  Fire,, it  evaporates ;  it  in  the 
mean  while  deftroys  the  metallick  Ftoicles,  as  fooa 
^  it  renders  them  volatile* 
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*  8j.  Bifmutb  (§  15.)  caufcs  the  lefs  fuGble  Metals 
to  melt,  by  a  much  lefs  Fire  than  they  would,  ii  they 
wer^  (o  be  melced  Angle  :  It  mixes  eafily  with  thetn 
^ll^  and  acoonding  to  the  greater  or  lefs  Quantity  or 
it-added  to  them,  it  renders  them  more  or  Icfs  white, 
{brittle,  and  Stmi-metal  like. 

84.  But  Bifmutb\x\^g  fo  eafily  deftroyed,  it  ispro- 
{>er  that  the  Mixture  of  it  with  Metals  difficult  to 
HMrlted,  be  made  in  clofe  Vefiels,  that  the  Fire  be  in* 
ceflantly  iiicreafed,  and  the  other  Conditions  fulfillcd| 
Ifrhiph  are  mentioned  (§  59.)  ' 
-  85.  It  is  very  obfervabje,  that  Bifmutk%  melted  wi^h 
Jjiod^  Tin^  or  SUvfr^  dilpofes  thccii  §0^  iliat,  being 
attcnmds  amalgamated  with  Mercury^  they  are  infi* 
nitely  more  attenuated,  and  pais  through  the  Leather 
together  with  the  j\'^^cury^  in  much  greater  Quantity 
^tfaaa  they  wpuld  if  there  was  no  l^ifmutb  6j.) 

♦  • 

86.  {%  14.)  mbcel  fSflBllif^Mi  Liadmi  Tm^ 
.  and,  according  co  its  Quantity,  readers  them  iefsmai- 

kable» 

87.  He  diat  is  willing  to  melt  Zink  together  with 
Mecab  not  very  fnfiblet  muft  ofii  the  Methods  pre* 

fcribcd  (§  59.) 

•  88.  When  it  is  by  Fufion  mix'd  with  four  Timea 
the  Quantity  of  Copper  j  it  becomes  a  brittle  Metal, 
of  a  fine  Goid-Colour,  called  Prnwce  Rufin*s  Meial^ 
^Frimfs  Meial^  or  B^ih  Mtiat. 

89.  It  is  moreover  oblerrable,  that  Zink  is  very  ra* 
pacious :  Which  Qiiality  of  it  is  not  fo  eafily  correft- 
ed  by  an  Addition  of  Iran;  as  is  in  the  foregoing  Semi* 
Metals.  For,  by  the  Help  of  a  greater  Fire  and.of 
Air,  it  fublimes  all  mix'd  Meuis ;  fo  that  they  ad* 
here  to  the  Furnaces  and  Stoves  in  form  of  Flowers, 

(wh^ch 
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(which  then  are  called  Nil  album  velgrSfeum  Pompb^ 
Jyx,)  Or  go  away  together,  in  form  of  Sublimate, 

cailcU  -ratiy  or  Ca.lr.Aj:  Jornacuyyiy  in  Gnnian  (Offen- 
h'uch)  inimudy  various  in  Colour,  Weight,  Figure, 
and  Confiltence. 

Scholion.  But  the  foregoing  Semi- Metals  pre  Jure  IHte^ 
ti'ife  the  fame  Flo-ivers  iind  Sublimates^  tbo:'.gh  rcithout 
the  Ajpijlance  fjf  Zink  :  (  )n''jjh:ch  Acco- yit  tke  jatd^ubT 
Innate  and  Flowers  are  of  zar-.ous  Kinds,  however^ 
wherever  tbcfe  are  produced^  they  are  ahvtys  ndicatitm 
cf  fome  thing  of  the  Jrfemcal  or  the  Semi-metalHc  z  Spe* 
cics.  On  the  fame  Acccitnt  thty  differ  much  from  each 
other :  For  fome  of  tbem  adhere  to  the  very  Suies  of  the 
Furnaces^  in  fpite  of  a  great  Fire  and  fome  others  provb 
incapable  of  rcfifiing  a  lefs  Degree  of  Fire^  even  in  tVe 
bigbefi  Chimneys. 

Of  pure  fiii^hurcQus  or  oiy  Bodies  ^  co  bifida  cd  as 

Menftrua. 

90.  Imperfect  Metals,  fuch  as  Iton^  Copper^ 
Lead,  and  change  their  Form,  lofc  all  their 
Malleability,  and  pare  of  their  Fufibtlity,  by  a  long 
and  ilrong  Calcination,  ai^l  ot  Confcqucnce  lofe  their 
metiillick  (§  5. )  Nature,  St  mi-Mctais,  Arlenick  ex- 
cepted, by  a  like  Calcination,  diiiblve  into  CaUs^ 
which  by  a  ftrong  Fire  (§  8.  ScboL)  turn  to  Scoria^  or 
become  volatile. 

91.  If  you  add  to  thefe  Cahs  (§  90.)  a  fulphurous 
(§  24.)Body,  vviihoutany  vitriolick  (§  22  J  Acid, and 
fo  fixe  of  its  Nature  as  not  to  b^  diirolvablc  by  any 
but  a  great  Fire;  the  brietle  Scoriae ^  or  the  Calx  is 
refioicd  cuiLs  PfiliHic,  e:tiitr  Mct.^in^k  (^3.orSemi- 
mctaiiick  State  C§  13. j>  which  Uperation  is  called 
•RedutSion, 

92.  This  reduced  Meui  or  Semi- metal. may,  by 
rqj^ting  the  Calcination,  again  be  deftroycd  90  ) 
.and  in  the  lame  Manner  gi.)  be  reduced  to  a  iai$ 
Soridy  or  a  like  Calx, 

r  9}..  Hence  it  is  plain,  that  the  OUofum  purumPrin* 
Mfium^  or  a  pure  oily  Principle,  enters  into  the  Com* 
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pofidon'oF  M^uU  .and  SemUMeuIs ;  which  may  be 

Hill  more  confirmed  by  an  Addition  of  Nitre.  For  if 
ibeNurCy  which  detonates  with  every  iulphurous  Mat- 
ter, it  caft  upCKi  Mftal&  grown  red  hoc  in  the  Fire  % 
tbde  MecalS)  undier  a  very  evident  Detonation,  ini* 
mediately  change  into  Calxs  and  S^^oiice\  becaufe 
without  Nitre  they  never  undergo  fo  fudden  a 
Ciiange^  in-  the  fame  Time  and  Degree  of  Fire.  * 

94.  But  the  Chemical  Analjifis  Ihews  us^  that  there 
is  a  fulphurous  or  oily  Principle  of  this  Kind  (§  24.  j 
contained  in  every  part  oi  Vegetables  and  Animals  j 
iince  a  great  Quantity  ot  it  may  be  extraded  theoce^ 
by  a  ftrong  Diftillation.  ^ 

95.  However,  it  is  obfervable,  that  Calxs  and 
Scoria  C§  90,  91,92,  93.)  arc  never  fo  far  reduced  by 
fulphu  ous  or  oily  Matters,  as  to  be  by  them  reitorcd 
to  tbeir  former  (^^uamity;  Nay,  there  is  alway»f  part 
cf  them  dcftroyed  :  Which  Lofs  does  likewlfc  vary, 
accor  ing  to  the  Diverfity  ot  the  Metal  '  r  Skjini-MLtal 
employed,  or  to  the  Duration  and  Violence  of  the 
Fire»  by  which, the  Calcination  has  been  made;  ac- 
nxdtng  to  the  quicker  or  flower  Redudtion  of  tbe 
Cafe,  and  to  the  greater  or  Icfs  Purity  and  Fixedneis 
of  ihc  OLiy  Matter  itfclf,  wherevviih  the  Reductioa 
made. 

Corolkr.  L  From  thefe  Things  appears  the  Resh 
Ibn  of  the  ExtraAion  by  Fire  of  the  Metals,  Iroa, 

Copper,  isc.  out  ot  their  Marcafite,  For,  if  tliey 
art  laid  m  Strata  together  with  Coals,  and  then  urged 
by  a  very  (Iroi^  Firei  excited  with  a  Fair  of  &i- 
lowt»  their  Sccrue  melting,  running  between  the 
burning  Coals,  and  extremely  attenuated  by  the  Fire, 
is  irrprt^nated  v\ich  the  oily  Ex!»alation  of  the  burp- 
ing  Coals,  and  thus  reduced  to  a  mctallick  Form. 
.  Car0ikr.  IL  A$  the  C^/^x  of  Metals  melf  in  tbe 
Fire,  with  nHMrh  greater  Difficulty  than  the  Metals 
therr. rives,  whoje  UtllrUv^tiun  g.Ww^  them  Birth; 
the  Rcafon  is  plain,  why  a  much  g.eater  Fire  is  nc- 
ccfiary  to  fcdii^^  M^(aU  and  Semi-^ictals  from  their 
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Cnlxs  to  their  former  State,  than  to  mck  die  fame 
after  their  Rcduftion. 

CoroU^r.  III.  For  the  fame  Reafqn,  the  fatty 
Matters  added  to  Metals  in  order  to  melt  them,  put 
them  fooner  in  Fufion,  than  the  fame  Degree  of  Fire 
cculd  have  do^c,  without  the  immedute  Touch  of 
oily  Bodies. 

Coroll^r.  IV".  It  is  iikcwife  evident,  why  Metalg 
and  Semi-Metals,  that  are  deftrudtible  hj  a  naked 
Fire,  are  much  lefi  deftrpyed,  when  they  melt  under 

the  Duft  of  Coals,  or  fomc  other  phlogiftick  Body, 
than  if  they  alone  and  naked  f^(lai(ied  the  Strength 
of  tbe.FirCt 

Qf  Salts,  conJiJered as  MzmrKVA.^ 

Of^xed  Akaly,  cofifiimdas  a  Menftruum. 

06.  See  the  Charaderifticks  of  this  Salt.  Boerb^ 
Ekm.  Chem.  T.  I.  p.  764. 

97.  /lie alim  Sail  d  ilnlves  Sunes  and  Earths  of  all 
Kinds,  in  a  great  Fire,  tl^ccialiy  tiiofe  thac  vitrify  : 
Which  is  the  fooner  eflfctflt  d,  as  the  Mixture  was  n*ore 
exadly  made  before.  Then  a  Glafs  is  produced^ 
which  is  extreamly  various,  according  to  the  Diveiw 
fity,  Tranfparency,  HarJnefs,  Weight,  Coiour,  and 
f  ufibility  in  the  Fire,  of  the  Salt  and  Stones, 

98.  Gold  and  Silver,  by  the  Help  of  this  Salt,  caft 
onfy  upon  them,  are  eafily  melted,  and  lofe  nothing^ 
provided  both  the  Metals  and  Salt  be  perfcftly  pure. 
jBut  if  the  Cah^  Filings,  £sfr.  of  thefe  Metals,  mixt 
with  a  greater  Quantity  of  Alcaline  Salt,  melt  in  the 

*  Fire;  the  whole  Metal  does  not  fink  to  the  Bottom^ 
but  a  part  of  it  is  detained  in  the  Salt  fwimming  at 
Top.  But  when  the  Earths  and  Salts  are  mixt  with 
them  at  the  fame  Time,  the  Lentor  <  r  Softnefsby  the 
Earth  communicated  to  the  Salr,  and  which  no  Fire 
can  perfe&ly  attenuate,  caufes  the  Quantity  of  Meul 
ifi  them  remaining  to  be  confiderable* 

59-  Iroft^ 
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99.  Iron,  Copper,  Tin,  and  Semi^Metals,  beiog 
flidced  wich  this  Sali  of  Oil  made  veiy  Iharp»  are 
more  flowljr  confomed  Befides,  ytkali  promotes 
very  much  the  melting  by  Fire  ot  Iron,  Copper,  and 
the  Re^ulus  of  Antimony :   But  not  that  of  Tin^ 

Lead,  Bifmuiif  aad  Ziuk ;  as  cheie  Oleic  eafier  than 
Soli  ixklt 

I  GO.  Meremy  itfifts  jttcafy  altogether,  nor  can  it 

be  mixt  with  it  by  any  Method  that  is  known.  This 
therefore  is  to  be  endrely  avoided  in  the  Prcparatioa 
of  Metals  from  an  Amalgama  (§  65)» 

lOi.  What  kind  of  fixt  Alcali^  whether  mixt  with 
pure  oily  Matter,  or  with  mineral  Sulphur,  is  to  be 
preferred,  we  fhall  point  out  hereafter,  when  we  treat 
of  compound  Menfirua^  FluxU  Cemnts^  t?r  j  * 
having  hitherto  explained  only  the  Ampler  Species 
of  thedu 

102*  But  the  fixt  Alcali,  being,  as  it  were,  a  dry 

Menjiruum^  ferves  chiefly  to  reduce  the  Cah  of  Me- 
tals, that  have  been  reduced  by  Acids*  ior  Acids, 
adhering  to  Metals^  and  being  driven  away  violently 
bya  Fire  carried  to  an  exceflive  Degree ;  they  hurry 

a  confidcrablc  Quantity  of  them  away  with  them- 
felves :  And  if  they  are  obliged,  by  adding  more  of 
the  fixt  yllkaliy  to  pafs  firft,  whatever  metalUck 
Matter  they  carry  with  them  is  abforbedand  fixt; 
that  by  this  Means  the  Cabc  of  Metals,  made  in* 
tircly  volatile  by  Acids^  efpecially  by  that  of  Sea-Salt, 
may  be  reduced  without  Lofs:  Which  cannot  be  con- 
veniently effected  by  adding  other  AUnJlrua, 

103.  There  is  hardly  any  NecelEiy  here  to  men- 
tion the  volatile  Alcali }  it  being  very  feldom»  if 
ever,  neccffary  in  aflaying. 

Of  AciDSy  confiderid  as  Mtvi&xxau 

i«4«  Adds  are  employed  by  AiTayers,  either  the 

moift  or  the  dry  Way,  and  according  to  the  fevcral 
Methods  ufed,  produce  difi'erent  Effefts.  Among 

tfadc  ^cids  occur,  1*^,  The  vegjeubk  ^ids,  of 

which 
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which  Winc- Vinegar  is  the  only  ufcd.  2*^'^  Thi 
foffile  Ac^kls,  among  which  the  natural  Acid  of  Vitriol 
(i  ^iO  fi""^  Rank}  the  Spirits  produced  wit|i 

ptii^p  ^  J44r«c  .^^1  pyn  the  AjfC;  fthfcpiiftry, 
jconac  ucxt.  -  ' 

0/  Vinegar  of  fFine. 

105.  Vinegar  of  Wine,  poured  upon  Earths  and 
Scones  of  all  Kinds^  whether  calcareous,  raw^  of 
burnt,  d}(Iblves  them,  with  a  violent  Ebulh'tion,into  a 

Flu;d,  toappearance  homogeneous.  Likewifc,  ittorally 
conlumes  thole  that  are  chalky,  and  not  to  be  alr'c^lcd 
by  Fire.  But,  among  the  vitrificable  Scones,  thofc 
which  are  called  Flint,  and  all  the  others  belonging 
to  this  Species,  Sand,  6?f.  do  entirely  refill  Wine-* 
Vinegar  :  But  the  rcll,  at  kart:  as  to  their  vitrilicable 
i^arts,  do  not- yield  to  its  Power. 

106.  Among  Metals,  and  Semi-Metals,  Copper^ 
Lead,  and  Zink,  diflblvc  moft  readily  with  Vinegar. 
This  corrodes  Iron.  It  has  no  manner  of  Power  on 
Silver,  Gold,  and  Mercury.  The  others  are  more 
properly  kilurcly  extracted  than  diflblved  by  Vinegar, 

107.  But  thefe  Diffolutions  105  and  §  106.)  fuc- 
ceed  quicker  with  Heat  than  in  the  Cold.  The 
fame  is  to  be  faid  of  all  the  other  following  JMenJiruat 
Acids. 

Of  tic  Acid  of  ViTRiox.* 

108.  Acid  of  Vitriol  (%  22.)  has,  with  Earths  and 
Stones,  the  fame  Virtue  as  Vinegar  of  Winc  (%io^,) 

109.  Among  Metals  and  Semi-Metals  it  diflblvcs 
readily  Zink,  Iron,  and  Copper-,  and  even  Iron  wich 
an  Exhalation  fmelling  very  unpleafant,  to  which 
Fire  muft  not  be  fuSered  to  approach^  if  the  DilTo- 
hirion  is  made  in  a  Veflel  that  has  a  narrow  Neck  t 
For  it  takes  Fire^  aad  burfts  the  VeiTcii  with  great 
Violcucc. 
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1 1  a.  Siher^  Mercury ^  Lead^  and  7/»,  are,  iii 
the  Heat  of  the  Ebullition,  rathtr  corroclfd  than  d\U 
iolved  by  chis  moft  conceacrated  Acid.  Though 
^cof  tfacoi  be  At  the  iaine  Time  16  far  diffoived» 
ftt  fo  pals  throQC^  a  fikre>  aadmay  bew^flbfid  wii^ 

iix.  Gokii$  almoin  quite  fjoee  from  the  A/£lioa  of 

Cy  AquA  FoRTia«* 

112*  Aqua  Fortis  and  Spirit  of  Nitre  are  the  fame^ 
and  di&r  only  by  the  Manner  in  which  chey  are 
nadc  Focihe  forimr  is  diAilied  with  Vitriol  aod 
Cofcothar,  and  the  latter  with  Clay,  Bole,  Oil  of 
Vicriol,  Brick  dull,  l^c.  But  the  generality  of  Af- 
X^ycis  ule  AjC)ua  Fortis,  as  being  more  eafily  pre- 
paitd  %  becaufe  a  C^antity  of  Vitriol,  much  lefs  than 
the  terreftrial  Mixtures  juft  mentioned,  with  lefs  Fire 
ai.u,  expels  the  Spirit  out  of  the  fame  Qi:anuty  of 
Nitre.  Tt^is  Diililkiioa  o:^Aqua  Fords  is  made  as 
Jfoiiows. 

ii}.  You  put  Vitriol  in  an  Earthen  or  Iron  Pot: 
If  you  make  a  Fire  under  it,  the  Vitriol  begins  to 

iqlIi  and  fmoke ;  by  incrLafing  the  Fire  gradually, 
it  thickem  and  aOi^mes  the  Aih-colour«  Let  it  be  then 
fiiricd  with  a  Twig  juft  before  it  becomes  folid,  till  ic 
be  perfediy  dry :  But  let  it  be  taken  as  yet  boilingouc 

Oi  luc  Pet  :  For  ii  ic  grows  cold  therein,  \i  will  ftick 
to  it  fo  fail,  that  you  will  hardly  be  able  to  get  it 
oj:  Pound  in  a  moft  fnbtil  Powder  three  Poun^la 
Weight  of  this  calcined  Vitriol,  and  mix  them  per<» 
feftly  with  four  Pounds  of  Nitre  well  dried,  and  piil- 
wizcd  extremely  fine.  Put  all  thefe  together  in  a 
Gucurbite,  a  Retort,  or  aa  Iron  Pot,  aod  then  putit 
io  a  Fiiroacct  that  fhall  be  defcribed  in  our  Cbap^r 
of  Uienfiis,  where  the  reft  ok  the  Apparatus  hereto 
belonging  will  liktwife  be  explained.  , 
Let  then  the  Fire  be  made,  at  firft  not  much 

^r^ater  ih«a  is  iitfei&ry  (o  make  Water  boil.  When 


the  Recipient  begins  to  grow  warm,  then  contitiu6 
die  fame  Degree  of  Fire,  till  all  th^  Phlegm  is  ez^ 
'^e«l»  which  you  will  know  fiom  the  Diminutioii 
^of  the  Heat  of  tbe  Redpient ;  dicn  increale  the  Fire 

gradually,  till  you  fee  a  few  flight  yeiJowifh  Vapours 
rife.  Keep  up  the  fame  Fire  for  one  or  two  Hours, 
iod  finally  make  it  fuch  as  may  warm  the  Veflels 
BuxHcrately ;  having  continued  it  lb  for  fome  Hours^ 
let  the  Veflefs  wax  cold,  pour  the  Liquor,  now  emit« 
tingrcddifli  Fumes,  out  of  the  Recipient  into  a  Glafs 
Veiici,  having  a  Glafb  Stopple,  and  this  Uquor  thus 
prepared  is  your  /Iqua  For$is. 

Scholion.  !•  In  this  Operaiimt^you  mvft  always  pro^ 
fffttiim  the  Duration  of  tbt  froord  Degrees  of  jour  Firi^ 
io  tbe  ^anlity  of  the  Matter  to  be  diftilled. 

Scholion.  II.  Obferve  beftdes^  tbat^  for  Security's 
Sake  J  you  are  to  leave  ^  in  tbe  Clofureof  tie  Recipient  and 
Vejfel  wbicb  contains  tbe  Matter  io  hi  diftilled^  a  Hok 
ibat  may  be  ftopt  and  opened  with  a  Wooden  Peg :  For 
if  you  happen  to  exceed  tbe  jujl  Degree  of  the  hircj  efpe- 
daily  when,  in  the  beginnings  tbe Jhjl  and  more  Jubitle 
Sprits^  which  are  very  elaflick^  come  forth  %  the  opening 
of  this  Hole  may  give  them  a  P^'^J[^gc^  left  tbe  Vejfds 
Jhould  bur  ft  ^  wbicb  would  be  vaftly  dangerous. 

1 14.  This  Operation  requires  Nitre  pcrfeflly  pure, 
that  you  may  have  true  Aqua  Fortis.  Above  all 
Things,  you  are  to  avoid  tbe  lead  Mixture  of  Marine 
Salt,  for  the  Reafon  hereafter  to  be 'mentioned,  when 
we  treat  of  /Iqua  Regia.  Mean  while,  as  this  Ope- 
ration IS  very  toilfumc,  and  takes  a  very  long  time  ; 
I  fhall  hereafter  give  a  Method  for  making  j^qua 
Fortis  of  the  requifite  Purity,  and  diftilled  out  oi  « 
Nitre  not  even  perfectly  pure. 

115.  There  are  btfides  many  other  Ingredients, 
commonly  ufed  in  the  diftilling  Jqva  Fortis:  vfz. 
burnt  Allum,  Sand,  and  the  like  ;  which  are  here 
added,  to  hinder  the  Species,  which  may  happen  not 
to  be  fufficicntly  calcined,  from  foaming,  and  from 
breaking  the  Vcflel  with  great  Violence.  But  when 
chefc  Species  are  fui£icicnciy  calcined,  and  dried  up ; 

ihca 
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then  thcfe  Additions  are  pcrfcftly  needlcfs,  and  by 

over-hvelling  the  Mafs  :o  ix  diiliikd^  requires  Vcflcis 
of  a  much  larger  Size. 

1 1 6.  Nay,  there  are  befides  many  mher,  partly 
necdlcis  atid  partly  noxious.  Ingredients  ufcd  by  Di* 
fliiiera  df  Aqtta  Forth.  '  Such  are  Blood-ftonrs,  un^ 
riacked  Lime,  PltKnof:^  All  jm,  cSc.  all  w -.ich  it  is 
neverthclefs  very  proper  not  ro  uk  :  For  they  ^re  io 
fzr  from  having  any  good  Effedls,  that  they  on  the 
tontrary  yield  a  much  worfe  and  mortexpenfivc^i^ 
Fofiis,  This  Water  therefore  moft  never  be  ofed  in 
docimaUiw^Ll  Opcraiions,  before  it  has  been  accurately 
tried.  For  indeed  /{qua  Forfis  is  but  too  often  taint- 
ed with  thcfe  heterogeneous  Matters,  the  major  Part 
of  it  confume^  away,  and  it  is  frequently  fo  fixr,  that 
the  ftrorgcit  Fire  is  hardly  able  to  take  off  the  Icaft 
tart  of  it.  I  would  then  here  have  nothing  ufc^J  be- 
fides  calcined  Vitriol,  intimately  mixt  wi:h  Nitre  j 
cbere  being  no  need  of  any  other. 

1 1 7.  However,  Bole,  Clay,  and  Brick-Da(V,  do 
likcwifc  expel  Aqua  PofHs  out  of  Nitre,  which  thrD 
is  called  Spiyiiuj  But  you  muri:  add  four 
Times  as  much  of  thefe,  in  Proportion  to  the  Nitre. 
Confequently,  this  Method  is  not  fo  profiublc  as 
the  former  f  §  f  1 3).  as  it  requires  Vefiels  confiderably 
larger. 

fi8.  As  the  extracfled  Spirits  of  Nitre  are  very 
difficultly  condcnfatcd  into  L)rop<^,  efpecially  in  a  fuf- 
try  Summer's  Heat^  it  will  not  be  improper,  on  ac- 
count of  the  calcined  Ingredients,  to  pour  into  die  Re* 
tipient  one  quarter-part  of  pure  Water,  ard,  whsk 
is  ftill  better,  ot  Thlc  f^mextradcd  o^tci  Ajua  For:  is: 
By  which  Artifice  the  Spirits  will  be  much  calier 
received, 

1 19.  Jqua^Fertis  diffollres  inA  corrodes  all  gritty 
St^nesj  and  the  fcveral  Kinds  of  thofe  that  are  vitri- 

fic^blc  and  not  confumcd  by  Fire  hut  it  has  Jio 
P  j  wer  on  t lints ^  nor  of  courfe  on  Sand^  as  this  con- 
fiUs  of  nr>ioute  Stones  of  the  fame.  Kind. 

b  1 20*  It 


Digitized  by  Google 


34  Tie  Art  of 

'ito.  It  bcfidcs  diflulycs  Jron^  Copper^  Lead^  Sil- 
Mtrcurj^  Rigulus  of  4^tmmj<i  Bifmuth  aad 
iink\  Tin  iniperf^Iy  ;  Gold  not  dt  dl. 

121  Common  Jqua  Foriis,  when  poured  upon 
Silvery  mod  generally  grows  tioubled,  in  the  begin- 
ning of  the  Diflblution  i  and  a  little  after  it  is  per* 
fed,  a  Precipitation  of  a  whitifh  Powder  is  made. 
If  this  Powder,  taken  by  itfclf»  melts  in  the  Fire 
with  Po:-a(hes,  you  fir.d  at  the  Bottom  of  the  Vcilcl 
a  Regulus  of  Silver  coiiecled.    This  fometimes  melts 
with  DiSicuIcy  on  the  Fire,  and  has  all  the  Chara&e- 
rifticks  of  Calx  of  Silver  precipitated  from  Aqua  Far-' 
its  by  Oil  of  VitrioL    This  certainly  happens,  be* 
caufe  the  Jqua  l  oriis  has  been  extradted  by  too  great 
and  too  lot**:;  a  Fire,  or  becaufeioo  great  a  Quantity 
of  calcined  k  itriol  has  been  ufed,  or,  in  fhort,  becaufc 
the  mutual  Mixture  of  the  Vitriol  and  Nitre  has  not 
been  rightly  made :  For  inthele  Caies,  there  appear, 
when  tiic   Diitillanon  draws  at  an  end,  opaque, 
milky,  vitriolick  Fumes  in  the  Recipient:  Which 
Phenomenon  fufficiently  evidences  the  Caufe  of  the 
aforeiaid  Precipitation.   The  abovementioned  CcJx 
very  feldom  proves  Fluid  in  the  Fire;  it  after- 
wards turns  into  Horn- Silvery  and  fhews  that  the  im» 
pure  NUi  e  bought  for  the  Diftillation  of  the  Jqm 
Fortis  was  intermixed  with  marine  Salt. 

122.  But  as  the  Di0biution  of  Siher^  efpecialif 
that  by  which  GM  b  (eparated  from  Silvir  with  Aqua 
Fcrlis^  is  conHLlerably  hindered  and  made  uncertain 
by  this  Kind  uf  Precipitation  i2i.)  ;  that  Part  of 
Oiloi  yUrioly  and  ol  Spirit  of  Salt  which  fpoils  the 
AmiaForiiSy  muft  be  feparated :  Which  is  done  in  th6 
foUowing  Manner.  They  pour  one  30^  or  40*^^  Part 
of  the  Aqua  Fcrtis  to  be  purh^^^c:],  into  a  fmall  Cucur* 
bite,  and  over  a  gentle  Fire  they  diffolvc  in  it  Silver^ 
In  fuch  a  Quantity  as  may  fully  faturate  the  Aqua 
Fortis.  If  in  the  beginning  of  the  Diflblution  the, 
troubled  Aqua  Foriis  looks  milky,  it  is  judged  to 
want  to  be  purified  :   Then  they   [lals  ihruugii  a 

Fiitre  the  warm  Diibluciua,  which  being  clear  they 

pour 
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poor  drop  by  drop  into  the  reft  of  the  Jqua  Fmis 
that  is  to  hz  p  jaikd  :  This  will  become  milky  as 
before  ;  they  continue  to  inftil  the  Jqua  Fortis^  till 
fbe  dropping  in  of  the  imalleft  Drop  doth  not  at  all* 
ffiftarb  it  or  render  it  milky :  Then  they  let  .it  reft 
for  I'orre  Hours,  that  the  precipitated  Cff&  may  fub- 
fide ;  which  done,  they  again  let  a  Drop  fall,  and  re- 
wtt'ic  conilanrly,  tiil  at  laft  the  milky  Cloud  is  no 
taligcr  pitiduced  by  chc  Falling  of  the  Drop.  Fi- 
sally,  they  decant  the  pure  and  limpid  A(iua  Fcrtis^ 
from  the  Calx  wnich  fubfidcd  at  the  Bottom  ;  or  they 
irain  it  gently  through  a  fourfold  filtring  Paper, 
vliich  oog^t  to  befmall»  left  it  ihould  break,  by  be- 
ing overloaded  with  too  much  of  the  Jqua  Fmis. 
The  remaini  n  g  Calx  is  fuch  as  was  mentioned  (§121.) 
but  the  Aqua  1' or  lis  is  perfcftly  purihcd. 

Scholion.  Som  art  ujed  to  employ  common  Silver 
mhttdwith  Copper,  049' Copper  i/felf,  for  the  precipi^ 
taiijig  of  the  Spiriicf  marine  ^vitrioUck  Salt/ro»  Aqua 
Fortis  :  But  this  does  not  at  all  fucceed^  iivben  Spirit  of 
marine  Salt  ts  to  be  precipitated^  becaufe  this  being  mixed 
tpM  Aqua  Fortis  tUJfohes  Copper  perfe^ly.  The  Oii 
of  Vitnol  is  indeed  driven  out  of  Aqua  Fords,  by  means 
of  the  Copper,  ;  /  form  of  a  wbittfb  Duft  5  but  not  fo 
ferflBlyaiby  Silv-.r.  Otberwije^  it  appears  in  this 
Operation  that  she  precipitating  Body  adheres  to  that  to  be 
frecipitaSed^  and  jSnkS  So  the  Bottom  together  wttb  is. 

123.  The  beft  Aqua  Fortis  is  often  tinged  with  a 
grecnifh  Colour :  Which  happens,  if  Aqua  ForSis 
having  bccncxpofed  for  fome  Days  to  the  open  Air, 
and  thus  deprived  of  its  fuming  red  Spirit,  you  pour 
upon  it  fome  frefli  ftrong  Aqua  Fortis  ftill  emitting 
its  FuTics  y  or  if  Aqua  Fortis  is  diluted  with  Water. 
But  that  you  may  be  certain  due  th.s  Colour  does 
DOC  proceed  from  Copper^  pour  a  little  of  the  Liquor 
imo  a  fmail  Cocurbite,  and  add  to  it  as  much  of  an 
alcaliiie  DilTolution  or  Spirit,  as  is  fufficient  to  faturate 
the  Acid  :  Then,  if  there  is  ever  fo  little  Copper^  the 
Cotour  i>ecQmcs  of  a  very  dark  Azure,  with  a  cloudy 
Prcciuiution ;  becaufc  the  J^itre  has  been  thereby 
*^  D  2  regenerated. 
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regenerated,  which  docs  notdiflblvc  Copper  fo  much 
as  yhua  fcrtis  do«  :  Buc  it  there  is  no  Copper^  the 
Colour  vanithcs  entirely* 

124.  Aqua  Fcriis  thus  prepared  ($  iij,  and  117.) 
and  corrtAed  122.)  muft  be  concentrated  to  a  cer- 
tain Degree  :  For  if  it  is  too  week,  it  cither  retards 
the  Diiluluiion,  or  often  does  not  even  affe6t  the 
Silver,  If,  on  the  contrary,  it  is  tooitrong,  it  va- 
nlfhes  into  Fumrs,  which  rufh  violently  out  of  the 
Veffels,  though  fufficiently  deep,  hurrying  part  of 
the  Silver  along  with  them:  But  if  there  is  any  thing 
of  Gold  in  ti  c  0  /I'fr,  it  is  corroded  into  a  D///?^  the 
pcrfcwl  C  ulitdion  ot  which  is  afterwards  very  difficult.- 
The  firft  Fault  is  rem.dird,  by  pouring  tUt  Aqua 
Fortis  into  a  deeper  Cucurbite,  and  by  abftra£lirg 
Phlep;m  out  of  it,  over  a  gentle  Fire,  till  you  ice 
ycllovvifh  Fumes  appear.  But,  to  find  out  wlicfher  it 
is  too  ilrong,  you  are  to  ufe  the  iul lowing  Method. 
Melt  together  one  Part  of  GoU  and  Four  Parts  of 
Silver  \  of  which  make  a  Plate,  which  you  are  to  cut 
into  three  or  more  Parts ;  roll  up  each  Fart,  that  it 
may  more  conveniently  be  introduced  into  a  fmall 
Cucuibltc:  W'lien  lolied  up,  and  (lightly  heated  at 
the  Fire,  put  this  fmall  Plate  into  the  faid  Cucur- 
bite,  pour  upon  it  Aqua  Fortis^  about  the  Triple  of 
the  Weight  of  the  Metal,  and  put  it  on  a  gentle  Fire: 
If  then  the  Silver  is  ciod.d  uom  the  Goldy  fo  that  the 
Cold  remaining  retains  the  very  fame  Figure  of  the 
Plate  rolled  up,  and  there  appears  no  reddifh  Duft  at 
the  Bottom  of  the  Veflel^  then  the  A^ua  Fortis  has 
its  proper  Degree  of  Strcr  |?;rli:  But  if  the  DiflEblution 
'  has  been  made  with  fo  much  Violence,  that  the  Pow- 
der of  the  Gold  was  eroded,  or  the  Plate  aimoft 
broken,  the  Aqua  Fortis  is  too  ftrong.  You  mud 
then,  in  this  Cafe,  dilute  it  with  one  tenth  or  eighth 
Part  of  pure  Water,  or  rather  of  weaker  Aqua  Fortis^ 
if  ygu  luve  it  at  h  md,  or  of  the  Phlegm  that  was 
drawn  trom  it:  Which  done,  you  mult  repeat  the 
Trial  of  the  DilTulution  of  a  like  frr:ill  Plate,  leveral 
1  imes  over,  tili  the  Stiver  be  diifolved  without  the 

leaft 
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leaft  Dliiiinuticn  in  the  Gold^  wliercby  you  may  be 
furc  of  the  requUitc  Degree  of  Strength  in  your  ji^ua 
Mortis. 

125.  Afjua  Pwth  is  excellent,  when  it  conne s  again 
after  having  been  by  Fire  exp^rl led  out  of  d  ifolvcd 
Metal  becaufe  it  may  be  alniufl  entirely  fetched  out 
of  it  by  DiftiJIauon.  In  order  totbis,  you  introduce  incoa 
«nkidle-iiz'd  Glais-cucurbtte,  adapted  to  an  Aiembeck, 
wkh  an  Hole  in  it,  one  Pound  or  one  half  Pound  of 
the  fame  DiilcluLion,  and  diftil  it  in  the  Minncr  here- 
after defcribed  in  the  Article  of  Utcnfils,  into  a  largi: 
Recipient  %  that  the  Drops  may  fall  one  after  another 
acthc  Interval  of  feme  Seconds :  When  the  Phlegm 
of  what  remains  fhall  be  drawn  off  to  feme  CunLcs ; 
Jet  a  like  Quantity  of  a  frefh  Diflblution,  gently 
warmed,  be  put  a-new  into  the  Cucurbitc,  and  be 
drawn  oflf  i^in ;  and  let  the  pouring  on  of  the  frefh 
•Diffiilutton  be  reiterated  in  the  fame  Manner,  till  it 
is  all  grown  thick.  This  muft  be  done  in  a  fmall 
Cucurbice,  fcveral  Times  over ;  kii:  a  large  Veflel» 
bel^g  ovcr^charged  with  too  great  a  Quantity  of  the 
DifibliKion,  fliould  burft  all  of  a  fudden,  and  the 
Aqua  Fords  and  Metal  be  loft  at  once.  When,  af- 
ter the  cxrra<5^ing  of  ail  the  Phlegm,  yellowilli  Fumes 
be^n  to  appear  by  incrcaling  the  Fire  a  little,  let 
a  Drachm  or  half  a  Drachm  of  Suet  be  added,  left 
tbeiemaining  Metal,  beingdried  up,fhould  fo  ftrong- 
ly  adhere  to  the  Sides  of  the  Veflel,  a:,  that  ic  could 
not  be  taken  off :  And  when  at  laft  the  Mafs  fhaU 
be  quite  dry,  let  it  be  put  on  the  Fire,  till  it  becomes 
red  hoc.  The  CoIk  of  Metal,  which  remains  at  the 
Bottcm  of  the  Cucurbite,  mull  be  coHciled,  and 
melted  with  Pot-alhes. 

*  « 

■ 

Of  Sfirii  of  commm  Salt. 

126.  Spirit  may  be  extraded  out  of  common  Sail 
20.)  after  the  fame  Manner  (§113*  and  i  1 7.    as  ic 

-is  out  of  Niin:  However,  the  Diftillation  of  it  re- 
<|iiircs  a  Fire  much  Aronger,  and  much  longer  conti'^ 

D  3  nucd. 
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ttucd,  than  that  of  Spirit  of  Nitre.    It  comes  out  in 
Ac  Form  ot  filial  1  whififll  Jiglu  Ci9)l^ls,  which  coagu-» 
late  ioto^  yeilowifh  gncn  Liquor,    fiuc  ^this  Spirif 
may  be  much  more  conveniently  produced  with  Oi7. 
of  Vitriol  \  by  pouring  one  part  oi  iliis  0//,  diluted 
with  an  cquai  Quantity  of  Waier,  u^^on  two  Pans  of 
cowmen  Salt :  and  then  you  make  the  Difliiiationoui:  . 
of  Giafs-Vefiels,  in  a  Sand-Bach.    Spirit  thus  drawn, 
morediluredf  and  then  diflilled  by  a  gentle  Fire  in  a 
Cucurbitc,  from  a  Qiiantiry  of  iht-  puieft  Sea  Salt^  iii 
order  tu  abibrb  the  l^ortion  of  Oil  of  Vitriol^  which 
may  happ(  n  to  adhere,  and  then  dephlegmated  and 
rt&ified ;  I  fay,  fuch  Spirit  muft  be  looked  upon  as 
the  beft  Spirit  of  Salt. 

127.  SfPit  of  6 alt  cifioives  Iron  into  a  yellovvifli 
green  Liquor,  and  Copper  into  one  ot  a  deep  yellow 
Colour.  "Tin  diiTolves  in  this  Spirit  with  Violence  and 
much  Noiie,  in  great  Plenty,  and  becomes  a  thick, 
tranfprent  Fluid.     Lead  diflblves  in  it  likewifc  j 
but  aff^r  M  has  refltrd  a  while,  there  is  always  iome- 
thing  of  a  white  Dult  that  finks  to  the  Bottom.  Sil- 
ver^  provided  it  be  very  pure,  docs  not  diflblve  in 
Sftrit  of  Salt ;  but  if  it  conuinsever  fo  little  Copper^ 
for  it  ifeldom  is  alt06;erher  free  from  it,  its  Surface  it 
in  a  Manner  coiit.deJ  by  the  Acid  of  SdU^  and  iis 
Colour  fuilyed.    The  beft  Spirit  of  Salt  prepared 
yNxxhOiUf  Vitriol^  and  reftified  (§  126.),  being  pour- 
ed upon  Gold  does  not  influence  it  in  the  leaft.  It  dif- 
folves  Mercury  into  a  limpid  Liquor.    When  more 
diluted  with  Water,  it  does  not  diirulvc  Regulus  of 
Ant.tnov.y :  But  this  being  diffoived  in  the  moft  con* 
centraccd  Spirit  of  Sali^  it  you  add  Watcrr  to  it,  pr 
only  expofe  it  to  the  moiil  Air,  you  reduce  i(  agn'iA 
to  a  white  Duft.  Zink  diilolves  immediately  in  Spirit 
pf  Salt. 

♦  • 

Of  A  OVA  Reojs» 

'128.  When  the  Spirits  of  Nitre  (§  itjJ  and  of 
Sale  (§  126.)  are  mix'd  together,  this  Mixture  is  cal- 
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Jed  jfqita  Regis.  To  have  itexccllent»  put  in  a  Glafi- 

Rctorc  ylqua  Fortis  of  ihe  beft  kind,  well  proved,  and 
of  IDC  rcquiiite  Strength  (§  122,  124  )  add  to  it  half 
the  Quantity  of  common  Salt,  pcrfcdly  dry,  and  pul- 
vcrized ;  and  in  a  Sand- Bath  force  up  die  Spirits,  firft 
by  a  fiovv,  and  finally  by  a  ftrung  Diftiilation.  Or 
if  you  put  into  j^^qua  fortis  one  quarter  Part  of  Sail 
Amm^nUuy  or  ot  SpirU  of  Salt  {§  i  it)  i  it  immediate- 
ly  aflumes-a  yellow  Colour,  and  emits  abundantly  the 
white  Vapours  of  the  Spirits  of  Salt^  which  foon  pro- 
duces true  Aqua  Regis,  However,  you  are  to  take 
Caic,  10  this  fccond  Method,  that  the  VefTel  contain- 
ii^  the  Mixture  be  not  prefently  (hut  up  dole :  For 
in  that  cafe  it  would  burft.  Befides,  this  Mixture 
mufl:  he  made  under  the  Chimney^  left  the  fuffbcating 
Spkiiis  ihould  fprcad  ail  over,  and  £11  the  Labora- 
tory* 

1 29.  A(iua  Regisy  dilTolves  pcrfcSly  Irw,  Coppery 
TiB^  GoUy  Mercury,  Regulus  of  Aniim^j  Bifmutb^ 
and  Zi7:k.  It  even  dliTolves  Lead  more  than  Spirit  ^ 
Sak  does  J  however,  it  becomes  fomewhat  troubled  in 
the  Opciation.  If  it  has  its  requifite  Degree  of 
Strength,  it  docs  not  diflblve  Sihtr:  But  if  you  have 
pu:  :r*  the  MixLure  a,  Quantity  of  Salt  AmmontaCj 
or  of  Marine  Salt,  urof  Spirit  of  comnvjn  Salt,  nut 
fufficien^it  then  corrodes  Silver^  nay,  it  even  diiTolvcs 
st  ill  part,  this  Afna  RifU  being  imperfeft. 

Orel/.  The  Reafon  is  then  fclf-cvident,  why  in  the 
Sf?paration  of  Silver  and  Gold  by  Aqua  Regis,  it  is  bet- 
ter to  uie  a  Quantity  of  Spirit  of  Salt,  or  of  Marine 
orof  Seiii  Ammniat^  exceeding,  than  one  fhorc 
of  the  fi^t  Meafure.  Nor  is  it  lefs  evident  thence, 
w4iy  an  exafl  Separation  of  Silver  and  Gold  is  belter 
cffcdcd  with  Aqua  Fonts  than  with  Aqua  Rfgn-,  as 

xiie  /brmer  never  corrodes  GM^  whereas  the  latter 
mrodes  Silver  frequently. 


D4  0/ 
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Of  Neutral  Salts,  confidrnd  as  Menftrua.- 

I  ^o.  The  Neutral  Salts  here  chiefly  ufed,  are  Borax^ 
fd  yuri,  that  is,  the  Scum  of  Glafs  called  by  th^ 
-Germans  Glafs-gaU^  in  Englijb  Sandiver,  Nitre^ 

Of  Borax. 

131  Birax^  Of  Cbryfccolla,  {Gold-Sodder )  is  a  Salt 
very  difficult  to  be  dillblved  in  Water.  It  is  white, 
fomcwluc  traiifparcnr,  confifting  of  o£lo<:dral  Cry- 
Hals  ;  having  a  fweetilh  Flavour  at  firft,  and  in  the 
End  an  alkaline  urinous  After-tafte.  Borax  expofed 
to  the  Fire,,  is  raifcd  into  Spume  with  a  hifllng 
Noife;  when  at  laft  the  VelTci  -rows  red  hot,  it  be"^ 
con-iLS  a  thin  Fluid,  and  then  growing  cold  it  looks 
like  a  very  tine  Glafs:  However  it  is  at  any  time  diffo- 
Juble  in  Watrr,  though  with  great  Difficulty. 

Schclion.  Borax  being  fo  apt  to  foam  andfweUon  the 
Fire^  it  is  z\  yy  pyopelr  ta  meh  U  lefore  U  is  ujed  j  left  it 
Jho!:,d  raljc  over  the  Veffds.  '   '  ' 

132.  All  Earths ''and  Stones,  well  mix*d  and 
pounded  together  with  Bffrax^  diffolvc  into  Glafs  of 
diderent  Species.  •  »* 

^n-  ^rax  forwards  very  mnch  the  melting  of 
Alaals  difRculr  to  be  put  in  Fufion  j  as  arc  Goldy  Sil- 
ver, Copter,  Iron,  Rc-;ulus  of  Antimony^  and  dimt- 
liHi  s  Lhcm  very  little..  When,  therefore,  Metals  are 
djfperfcd,  or  divided  into  very  minute  Parts,  retain- 
ing  however  their  merallick  Fom.,  and  are  then  to  be 
again  reduced  into  one  Hngle  Mais  by  Fire,  Borax  h 
ot  very  gieat  IJic.  Dirt  and  Afhes,  though  in  ever  fa 
fma!!  a  Qiiantity,  wi;l  ccrtainly  hindcrfmall  Particles 
ot  Gold  and  Silver  from  melting  eafily  into  one  fingle 
Mafs.  But  if  they  are  fo  ddpulcd  by  a  very  ftrong 
Fire,  as  to  nxh  into  Re^7jdus,  zgr^?x  Fart  of  the  Me* 
fal  wil!  always  adiiere  to  the  fiightcR  Filthihefs  that  is 
flung  away.    But  the  vUcr  kinds  of  Metals  not  only 

undergo 
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undergo  the  above-mentioned  Accidents;  but  their 
Surfara  Ixing  fo  far  encreafed,  Cf^jrr  and  Iron  turn 
entirely  into  Scoria  and  are  deftroyed,  and  Tin  and  ' 
Le.iJ  are  lo  in  great  Part.    In  is  chercfore  very  decri* 
mental  when  thefe  viler  Metals  are  mix*d  in  ever  fo 
finall  a  Quantity  with  Gold  and  Silver.    For  in  the 
melting  there  cotnt  upon  the  Surfaces  light  ScorU^  in 
which  the  GolJ  and  Siher  is  retained  as  in  Spunges, 
and  is  hindered  from  running  into  the  Regtdus.  To  re- 
move thele  Inconveniences,  Boras;  is  added,  becaufe, 
as  ic  helps  the  melting  of  Meuls^  ^nd  of  all  Bodies  by 
Fire,  its  bringing  the  whole  Mafs  to  a  quick  Fufion, 
caufes  the  Metals  to  fiiik  to  the  BotLom  v/i[hout  LoTs^ 
and  vitrifies  the  lighted  ScorU^  throwing  them  on  the 
fiurface.    Which  is  true  ot  both  the  nobler  and  the 
▼tier  Metals,  but  of  Copper  and  £^an  efpecially.  Be* 
fiJcs,  Borax,  by  covering  the  Surface  uf  Mcul  tor- 
tured in  the  Fire,  as  if  it  were  with  a  kind  of  very 
thin  GlafSj  defends  it  againft  ijie  combined  Force  of 
the  Fiire  and  Air,  which  is  very  deftrodive  of  imper^ 
frft  Metals  efpecially ;  bcfides,  that  it  alfo  caufes 
Meuls  to  n.elt  in  a  much  lefs  Fire. 

134.  It  is  like  wife  expedient  to  rub  with  Borax  the 
InGde  of  the  Crucibles  in  which  the  more  precioia 
Meuts  are  to  be  melted :  For  they,  by  that  Means^ 
arc  totally  covered  with  a  thin  vitreous  Cruft,  when 
in  Fufion,  and  the  fmall  Cavirics  which  never  fail  to 
render  the  Infide  of  even  the  beft  Crucibles,  uneven, 
are  filled  up:  So  that  the  Metal  may  be  poured  out 
all  very  neatly.  Therefore,  it  is  a  chief  Point  never 
to  negleft  this  Particular,  when  any  little  Mafs  of 
Cold  or  Si  her  is  to  be  meipcd  a  fecond  Time. 

135.  Obferve  however,  that,  if  you  melt  Gold 
with  Borax,  you  muft  add  to  it  a  little  JVif/r/,  or  SaU 
Ammoniac,  buc  nut  both  together;  becaufe  they 
v/ould  make  a  Detonation.  For  Borax  alone  makes 
Cydd  pale  \  but  it  recovers  its  Colour  again,  by  means 
of  Niire^  or  of  Salt  Ammoniac. 

r  2  6.  Borax,  on  account  of  the  above-mentioned 
Quality  (§  ^ii*)  is  claflcd,  though  improperly,  a- 

mong 
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mong  reducing  Bodiei»  that  is,  among  thofe  which 
Tcftore  Mecals.  howfoevcr  dcftroycd,  to  thur  n  ttal- 
lick  Form:  For  it  reaiK  s  into  «nc  Mais  or  Re- 
gulus^  not  u\t  deftroyed  iVIculs,  but  only  the  Icac- 
tcrcd  Particics  of  tbcm« 

137.  There  are  other  neurrai  SaUs^  ufed  for  the  ' 
promoting  the  Fufion  of  Mcta«  :  But  tht y  arc  leldom 
alone,  aiid  almoft  always  mixcJ  wich  Bodies  of  the" 
reducing  Kind  only,  ot  which  we  mall  fpeak  foon* 
For  thefe  alone  almoft  always  diminifli  fomething 
from  the  grofler  Metals  in  Fire,  or  even  changr  them 
altogether.  Of  this  Kind  are  cotMMCfi  Sally  Sufidivtf 
and  Nitre,  However,  of  ti.cfe  Nitre  ijK>fl:  to  be 
avoided  :  It  is  true,  it  proaiotes  very  well  the  melt* 
ing  of  Gold  and  Stilver  *,  but  as  it,  on  che  contrary^ 
caufes  a  Detonation  with  the  fulphurous  Part  of  the 
coarfc  Metals,  which  is  not  lo  intimately  mixed,  it 
chano;cs  them  into  Ca!xs,  mod  common Iv  very  diffi- 
cult  to  be  meked  \  which  may  be  eafily  experienced 
in  Copper^  Irony  Lead^  and  ?iir»  mixed  with  an  equal 
Quantity  of  Nitre^  and  thrown  into  a  red  hot  Crii- 
cible.  Salt  Amtnoniack  is  alfo  now  and  then  ufcd  by 
AfTayers:  Though  its  Dcteft  may  be  eafily  rupplit:d, 
fomeiimes  wiih  ecmmcn  6aU^  l^metimes  with  Nilri. 
For  it  feldom  is  ufcdt  except  in  the  two j^^fes  above- 
mentioned  f$  laS.  and  For  the  making  of 
j^qua  Regis y  or  for  the  colouring  of  Gold:  And  the 
former  may  be  very  well  obcainc\;  v/ith  common  Salt^ 
and  the  latter  with  Nitre.  P  or  which  lame  Kealon» 
we  have  not  meotioneci  S4U  .^immem^  in  our  fyA 
Chapter. 

0/  SuLPHUE,  confidereda^  a  Mcndruum, 

138.  Here  we  do  not  underfl^and  by  i>uipifur  any 
inflammable  Matter  whatever  f  §  24)  but  that  Mat- 
ter only  which  is  mixed  with  the  -\cid  c  i  1  :^r:cL  Such 
is  common  fojfile  BrimJionCy  which,  u\  i\  ard  to  the 
Acid  mixed  with  it,  has  qi^ice  oth^  Qualities,  thaa 
an  UDtnixed  oily  Principle. 

139.  The 
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139.  The  pureft  GoU,  when  melted  with  Brimftcne^ 

remains  pcrfcftly  the  fame  ab  before;  U  lets  the  Sul- 
phur burn  very  freely,  remaining  itfelf  at  the  fame , 
I  imc  eotirc»  provided  ic  was  very  well  cleaniedl 
before. 

140.  Silvir^  when  ic  begins  to  grow  red  hot  in  th^e 
Crucible,  melts  immediately  by  adding  Brimjloney 
which  of  courfe  renders  it  more  I'peedily  fluid. 
When  poured  out,  it  proves  a  Mafs  that  cuts  very 
cafily,  very  maileable,  of  the  Colour  and  Confideni^ 
of  Lt4^.  However,  this  Mafs,  being  a  iecond  Time 
expofed  to  a  very  great  and  long  lading  Fire,  is  again 
freed  from  the  ^)ulpbur,  which  is  then  difTipated; 
and  then  it  germinates  into  a  kind  of  woolly  Sub- 
fiance  in  cafe  the  Fire  be  flac^ned  towarda  the  * 
£nd« 

141.  7V>r  granulated,  and  ftratified  with  an  equal 
or  a  double  Quanniy  of  Brimftone^  deflagrates  in  the 
Fire  as  if  NUre  had  been  added,  and  leaves  the  fluid 
Mafs,  which  becomes  folid  aQd  confident,  while  it  is .  , 
ytcred  in  the  Fire :  Whence  it  is  plain,  that  the  Fu* 
fion  of  Tin  is  retarded  by  Stdphur,  The  remaining 
Regulus^  under  the  Hammer,  is  very  brittle,  much 
like  a  Semi  Metal,  and  of  the  Colour  of  Lead.  But 
the  Part  of  the  lin  thus  turned  into  Seari^f  looks 
like  Alhes  anc)  DmA  «c  Top,  but  darker^coloured  and 
cleaner  within.  The  whole  Mafs  of  the  Tin  will  turn 
into  the  like  ScorU^  by  continuing  to  burn  it  with 
ircih  Additions  of  Bnmjione, 

142.  Lioi  iQeke4  with  BrimftrniCy  after  the  Defia* 
gration,  turns  into  a  Mafs  hardly  fiifible  by  a  great 
1  ifc,  friable,  confiding  of  very  bright  Particles,  and 
with  which  the  Crucible  is  feen  to  be  wholly  in* 
cruftated. 

143.  Offar  made  into  Strata  with  in  equal  Qgan^ 
(icy  of  JMmft0$e^  melo  immediately  in  the  Fire,  and 

turns  into  a  black  brittle  Mils.    The  fame  thins 
happens  when  you  poUT  Mriffj/tm  UpOft  Ctf/jf^  tho-  . 

roughly  red  hou 

.144.  The 
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1 44.  The  very  fame  Thing  happens  to  Tron^  which, 
being  taken  red  hot  out  oi  the  Fire,  and  rubbed  with 
Sulphur,  melts  immediately  into  a  fpongy  Drofs.  it 
quits  this  Sulphur  with  great  difficulty^  but  melts  veiy 
cafily  with  it :  So  that  there  is  no  Metal  or  Semi* 
Metal  that  is  fo  friendly  to  Sulphur  as  lycH. 

145.  Regulus  of  Anti'mony  being  \^'ell  pulverifed, 
mixed  with  «Si^^^i^r,  melted,  and  ftirred  with  a  Hook, 
turns  into  crude  Antimony^  the  Fufion  of  which  is  like* 
wife  promoted  by  Brirnjhne.  However,  it  is  more 
difficult  than  any  oi  the  foregoing  to  mix  with  Brim- 

146.  The  fame  happens  to  Bifmutb  melted  with 

•  Brimftont  over  the  Fire,  as  doth  Regulus  of  Afitimony 

(§  145):  Which  hov\everis  a  little  (Iowlt.  Thence 
a  Mafs  is  produced,  like  Antimony^  of  a  faint  grey 
Colour,  confiftingof  minute  and  very  bright  Needles 
[SpieuW]  cuttingeachother  acrofs,and  extremely  brittle* 
I  ^  7.  Zink  melted  with  Brimflone,  mixes  with  it  not 
very  cafiiy  ;  but  if  remaining  long  in  a  moderate 
Fire,  it  is  covered  over  with  i^ulphur  poured  at  feve- 
rat  Times  upon  it,  and  continually  ftirred  with  a 
Poker,  this  at  laft  produces  a  very  brittle,  dark^ 

•  coloured,  fhining  Subftance. 

CorolL  I.  Therefore,  Iron  being  very  greedy  of 
SulphuTj  all  the  other  Metals  and  ^emi-Metals  ma/ 
be  freed  of  Sulphur  by  it. 

Ceroll.  2.  A  very  fmall  Quantity  of  Iron^  a  greater 
Quantity  of  Copper,  and  a  confiderable  deal  ot  lead 

•  and  "Ttn,  are  neceifary  to  abioibe  the  iame  Quantity 
Qf  Sulphur. 

Cer$lL  3.  The  reguline  Part  of  Aniimny  is  precipi- 
tated from  Sulphury  ty  irony  Copper^  Lcad^  TiUy  and 
Stiver. 

C^slL  4.  The  5rm>fwimming  upon  the  Regubes 
of  Antimcfty  made  by  the  abovefaid  five  Metals 

(Ccrc'L  3.)  arc  more  ur  Ids  fufible,  according  as  thefe 
Metals  mek  more  or  kfs  eafily  wuh  Sidphttr  in  ti^e 
Fire :  For  the  Scoring  of  Regulus  of  Antimcity  are  nothii>g 
but  Sulphur  cf  Antimcny  mixed  with  precipitating  Me- 
tals. 
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tals.  Therefore,  the  Drofs  of  Silver  is  very  eafy, 
tfaic  of  Thtj  C&pper^  and  Iron  more  difficult,  and 
cku  of         the  moft  difficult  of  all,  to  be  melted. 

148.  If  yoa  throw  into  a  Crucible  red  hot  on  the 
Fire,  N^hite  e.rtijicial  Arjenlck^  mixed  vvit!i  one  tenth 
Pan  oi  BrimficjUj  and  cover  it  immediately  with  a 
Tm\  9tnd  then  pour  ic  out  after  it  has  been  one  or 
l«o  Minutes  in  FuRon,  it  becomes  a  foltd  brittle  Bo-^ 
C;,  of  a  Citron  Colour ;  but  if  you  melt  it  in  the 
feme  Manner  with  a  fifth  Part  of  Brimjiont^  the 
Mafs,  when  grown  cold,  aflumes  the  red  Colour ;  if 
u  laft  you  melt  or  fublimate  Arfenick  and  Sulpbur 
logrther,  in  an  equal  Quantity,  it  produces  a  fine  red 
tranfparent  Mais,  which  is  called  Ruhinus  Arfcnkalis^ . 
Sshbur  Auraium^  the  Arienicai  Ruby,  Sulphur  of 
Gold. 

149.  Brimftme^  melted  with  half  the  Quantity  of 

fixed  Aicali(%  96  )  turns  into  Hepar  SulpburiSy  Liver 
of  Sulphur,  io  called  from  its  being  of  a  Liver  Co» 
lour  i  which,  on  account  of  the  alcaiine  Salt  it  con« 
tains,  makes  all  Earths  and  Stimes  melt  foon  in  the 
Fire.  When  nicked  with  any  Metal  whatever,  it 
prcfcnily  mak^s  ic  run,  and  renders  it  brittle,  no 
longer  like  a  Metal  or  Semi-Metal,  and  makes  it  dif- 
idlvaUe  by  Water :  This  is  fo  general,  that  even 
Cc/d  and  Silver  are  not  excepted.  Therefore,  there 
arc  m^ny  Cautions  to  be  ufeU  in  the  roafting  of  Oart 
by  dificrent  Fufions. 

1 50.  A  like  Hepar  149.«^  will  be  produced  with 
▼ttriolate  Tartar  with  S^ndiver  and  other  neutral 
fixftd  Sdis^  containing  the  vitriolick  AciJ,  if,  when 
they  are  red  or  in  Fufion  in  the  Fire,  you  add  tothem 
CoAl-duft,  or  any  other  more  fixt  Phtogift. 

151.  The  Hepar  Sulpburis  »  is  not  fo  ftrong, 
when  made  wi:h  li  :ed  Nitre  made  with  Coals,  or 
with  Alcali  comj^oicd  of  Tartar  and  N-ire^  nor  with 
neutral  Salts  with  an  addition  of  Stdpbur^  already 
cootainirg  the  vitriolick  Acid*  ' 
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152*  We  have  r-l  eady  declared  (§104,  and  129.^ 
ivhat  were  the  Effedks  upon  Metals  and  Semi-Metals 

of  acid  Menjlruay  condenlcd  in  a  fluid  Form,  by  a 
Heat  not  greater  than  that  of  the  Fire  which  makts 
them  ebuiliatc.  It  now  remain^,  tliat  wcihould  exa- 
mine what  are  the  ESe&s  of  the  felf  fame  Menftrua 
urged  with  the  Degree  of  Fire  which  makes  them 
red-hot,  upon  the  Bodies  aforclaid. 

153.  But,  as  the  acid  condcafed  into  Liquors 
C§  105,  108,  113,  126,  1 28 J  cannot  bear  to  be 
made  red  hot,  and  are  refoivcd  by  a  much  lefs  Fire, 
into  Vapours  which  cannut  be  rcftrained  •,  this  re- 
quires aiiuthcr  manual  Operation  r  For  the  Acid  of 
Vmegar  cannot  be  excrailted  out  of  the  Cryftals  of 
Virdigrea  fe^  nor  the  Spirits  of  Nitre  and  Salts  be  ex- 
traded  out  of  them,  by  terrcftrial  Additions^  or  by 
/  itriol  (§115,  12^);  nor  in  fhort  the  Acid  of  Vitriol 
itielt  be  fetched  out  of  its  metailick  or  terreitrial  Ma- 
trix, without  the  Action  of  a  very  ftrong  Fire. 
Therefore,  you  are  to  proceed  in  fuch  a  Manner,  that 
the  Bodies  tt^  be  c.'.anged  by  thefe  acid  Spirits,  be  in 
the  lame  Vcifcl  wherein  the  faid  Spirits  are  pro- 
duced, and,  when  made  red  hot  therein,  befurround- 
ed  on  every  Side  with  the  agitated  Vapours  of  the 
fame  Spirits,  This  is  eafily  obtained,  if  you  put  the 
faiil  Hi)iiic:i  ainoH:;  the  Nlarter  itfclf  which  is  to  emit 
the  acid  > pints,  aiar  having  moiftened  it  lightly, 
and  pieilcd  it ;  and  then  expofe  them  together  to  the 
Fire.  This  C>|>eraiion  is  then  called  Cementation^  and 
ihr  ihv  uii.^h  melt  tiie  acid  Mcnjhua^  and 

ate  i.oniino4)ly  ulcd  fur  diis  Operation  are  called 

I A 4,  The  Proportion  of  the  Additions  ufed  in 

nukm*;  du  tVw'r;.,      r|^.,  (^y^y^^     j.^  ^i^g  DiniHatioa 

acul  SjVDis  I  I  \  i2r\  But  ccmmon  S^l: 
and  AW'V  beu\^  tiu-  n^eitipg  M'^jlrua  of  MclLs 
(§  *37  ^  ii^d/       Ocvoaunfjcxucmely  hard,  b»  :r-e 
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fiune  Fire  which  is  proper  to  be  ufed  in  Cementation^ 

tbdi  IS,  not  a  very  ftrongone;  on  this  Account,  chef 
ufc  3L  Quantity  ot  Bnck-duft^  CoJcothar^  &c.  three  or 
four  times  greater ;  left  the  SaUs  happening  to  melt» 
by  emfdoying  a  Fire  a  little  ftronger,  they  ihould  «€ 
the  Tanie  Time  put  the  Mecak  in  Fu(ion,  and  abore  all 
Ctfif  and  Silver  :  For  this  is  the  Method  of  prevent- 
ing the  melting  oi  Salts  \  or  if  they  melt,  you  ac  leaft 
binder  them  by  that  Means  from  running  together, 
and  from  hardening  to  fuch  a  Degree,  as  that  the 
M^fs  may  not  be  pulkcl  afunder,  and  the  interpofed 
Metal  be  feparated,  but  with  difficulty.  For  the 
fame  Reafon,  it  is  not  proper  here  to  ufe  BoU  alonc^ 
as  an  additi<mal  Help^  becaufe  it  hardens  like  a  Stase 
iu  the  Fire. 

155.  But,  that  the  Spirits  which  are  driven  out 
i%  i53t  154«)  of  the  Matter  of  the  Cemem,  may  ad 
the  longer  and  with  greater  Force ;  the  Veflels,  ia 
which  the  Cementation  is  made,  muff  be  clofed,  the 
CiolurvS  being  flopped  with  Clay,  though  not  alto- 
gether without  vent.  By  this  Means  the  Spirits  are 
beaten  back^  and  yet  not  fo  abfolutely  confined^  as 
not  to  be  able,  when  the  Fire  is  sncreafed,  to  make 
their  way  through  the  Clofurcs  of  the  Vcflels ;  which 
vent  being  not  given  them,  the  VelTcIs  would  iafalU- 
biy  burft. 

156.  Among  MetalSy  Copper^  Irmt^  Liad^  Tm^ 
and  all  Semi-Metals,  being  committed  to  any  of  the 

above-mentioned  153,  154.)  Cements^  are  totally 
corroded  in  a  few  Hours:  Which  will  be  the  fooner 
done,  if  they  are  intermixed  with  the  Cement^  in  form 
of  Ldmbm\  or  of  Granulation. 

157.  Thus  it  is  that  Stiver  is  immmcdiately  con- 
fumed  by  the  fcveral  Species  of  Spirit  of  Nitre ;  Nay, 
SfiriiofSali  coni^mts  SUvir^  when  ufed  in  this  Man- 
gier, which  ocherwife  does  not  corrode  it,  when  it  has 
the  Form  of  a  fluid  Body.  Nor  does  Silver  refift  the 
A'apours  of  Fih  iol  in  a  Cementation.  Nay,  the  Vine- 
gar of  Vegetables  itfcil,  concentrated  in  the  Cryf^als 
id  yerUffnafe^  and  mixed  with  cerreftrial  Bodies, 

z  when 
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vhen  ufed  z%2iCe7iUnt^  takes  likewifefomcthlng  froiri 
Silver,  But  Gold  remains  untouched,  5n  all  the  afore- 

faid  C.cn'cn!5,  '1  he  rthcr  Mcials  and  all  the  Semi- 
te tills,  whenever  they  arc  intermixed  with  Geld  (if 
this  be  granulated,  or  reduced  into  l.amina's)  arc 
eroded  from  it  by  Cementatiop ;  this  however  is  fome- 
what  more  difHculc  fcr  S^hjcr^  hut  Ccp/er^  when 
mixed  with  6V///  in  greater  Quantity,  isconfumed 
pretty  foon  :  Nc  vcrthelels,  a  Imall  Pare  oi  it  remain- 
ing in  the  Gcldj  is  lb  llrongty  defended  by  the  latter,, 
that  k  is  a  difficult  Matter  to  f^parate  them  perfectly 
by  Ccni'.  nt:atii)n.  *  .  _ 

158.  'I  he  levtra!  Compofirrons  and  Effects  of 
Wfffits^  (hall  bcdcfcribcci  in  the  following  Part,  when' 
wc  come  to  the  Operations  10  be  made  with  Gold. 

Of  ibe  SIMPLER         REDUCTIVE  FtUXES.' 

159.  Whatever  caufes  a  Body,  hardly  ornotat 
fufible  by  Fire,  to  melt,  is  calied  a  Flux. 

160.  Bur,  w  hat  Species  of  Bodies  liavc  tliat  (§159  ) 
Faculty  which  caufes  them  to  be  called  lluxa^  you, 
arc  to  fee  {§46,  and  follow^  97,  (^c,  130,  i^c)' 
Inhere  we  treated  of  the  Glafs  of  Leai^  and  of  fixed 
and  neutral  alcallne  Salts.  Allaycrs  ufe  them,  when 
they  want  to  cxan^.ine  Minerals  in  a  fniali  Quantity  5 
This  caufes  them  :o  he  c.i  lied  ^alcs  Fufcrii.  But  whea 
a  greater  Quantity  of  Minerals  is  to  be  worked  Qpon^i 
it  is  feldom  pofiible  10  ufc  Fluxes  of  this  Kind  with 
Bencfu,  becaufc  il*cy  are  very  exp:  nllve.  i  iscn,  in- 
ftead  of  the  above-mentioned  SnltSy  they  ufe  fuch 
Stones  as  are  vitrificable  by  a  gentle  Fire;  or  the  Sec- 
riie  made  of  the  fame  Stones  when  melted,  which 
fervcs  this  Purpofe  Hill  belter:  For  the  more  often 
thefe  Stcrcs  have  hccn  ex])orc'd  to  the  Fire,  the  more 
cafily  they  are  put  111  ^uiion:  The  Reafon  of  which 
feems  to  be  ihc  alcahne  proceeding  from  the 
Fewcl  of  the  Fire,  and  adherent  to  the  faid  Scoria 
f§  97'.  Then!  ::.,  thefe  1  hing*;  being  in  large 
Quaniitiei  added  to  Ores,  in  great  Operations,  they 
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caufc  tHe  faid  Ores  to  mclr,  which  are  otherwife  rca- 
ocied  refractory  by  the  calcareous  and  mcombuftiWc 
SlMnaod  Earibs  mixed  with  them:  Which,  how** 
erer,  is  not  fo  eaCIy  obrsiDcd  with  the  faid  &irf^f  at 
by  Moms  of  the  above^mentioDcd  Glafs  of  LnimA 
Salt.   But  che  greai  Price  of  ihefe  hindiirs  dicic  being, 
frequently  uTcd. 

i6i.  We  have  already  faid  51,  98,  133»  and  - 
tij.)  bow  ttfeful  thele  Salis  (§  159,  160.)  weit,  for 
the  melting  of  GM  and  Situer,  and  of  their  Calxs. 
But  when,  in  the  Fufion  it  (elf,  Gold  and  Silver  are  to 
be  purgjcd  of  other  Mctaia  sod  ikaii-MetaI|»  ihco  ic 
it  ptoper  to  ufe  Nitre  only,  or  at  moft  lUtri  together* 
widi  ocber  Sslis.   For  Semi-Meul^,  and  the  fewr  k6 

perfect  Metals,  are  deftroyed  t^y.)  by  Nitre i  in 
which  Cafe  Nitre^  by  its  Detonation  with  their  Sui» 
fburs^  iain  part  alkalized,  and,  by  help  of  a  gentle 
Fir^  tiiiiia  the  Odxs  proceeding  from  theft  Mecab» 
into  a  vitrious  and  much  attenuated  Scoria. 

CorolL  Thence  the  Keafon  is  plain,  why  Gold  and 
^loer^  made  brittle,  are  readily  reftored  to  their  Mal- 
leability by  Nitre:  For  Semi*Metal^  aod  among 
Mcrals  Lead  and  fin  moft  of  all,  oommonicate  this 

Fault  CO  Goldm^  Silver:  But  being  changed  by  Nitre 
in  the  Manner  aforefaid  i6i.)  they  are  in  a  fimple 
Fofioa  rejefied  by  Go^  and  Silver :  So  that 
die|r  can  do  longer  mix  with  tb^fe  Metala,  iinkA 
ibme  Re duftion  is  made.  However,  there  is  no  other 
Body  that  can,  by  mixing  with  Silver  and  Gold,  render 
ihem  brittle,  unlefs  ctodt  Charcoals^  happQOiagto  fall 
ioCD  the  Veflel  wherein  Gold  and  Silver  are  meked» 
fhoold  impregnate  ic  with  ibmething  arftnieali  there 

being  fome  Arfenick  contained  in  Coals  of  this  Kind, 
as  is  demonftrated  by  Stabl  and  Hoffman, 

i52.  Thenu>ft  imperfed  Metals  and  the  Semi* 
BAclab  melt  more  eaGly,by  adding  (d^Ti  (§  1 59ttfo*) 
to  them,  than  they  do  of  themfelves.  However, 
they  always  iofc  a  great  deal  of  their  SuUtanae  by 
this  means,  which  happeoa  cfpecially  with  regard  to 
Cfi^  and  ir#9i«   To  ifiend  this>  it  if  neccffary  to 
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add  fomc  kind  of  fat  Body,  that  prevents T the  t3c- 
ftruftion,  and  reduces  Metals  already  deftroyed  : 
And  this  is  the  more  neceflary,  when  Calxs  prepared 
cither  by  bummg;'or  by  a  Detonation  with  NiSfif 
aieto  be  ftductd.   The  flux  proper  for  this  Opcra^ 
tion  is  very  well  prepared  in  the  manner  foUawing: 
Take  one  Partot  common  Nitre  \  of  crude  Tar tar^  the-  . 
roughly  dried,  two  or  three  Farts  ^  pounc^  di^m  fepa- 
rattly  Ul(^>  a  very- fine  Powder  -,  then  grind  them  well 
together  I  put  them  inca  an  Earthen  For,  narrow  at' 
the  Oiifltc,  not  glazed'within,  and  of  a  Capacity 
three  Times  larger  than  the  Powder  requires :  Which 
done,  put  them  on  a  gentle  Fire.    So  foon  as  tiie 
Mafs  begins  to  be  inflamed  with  a  Npifc,  /but  the 
Oifice  with  a  TiU.   After  th^  Detonation/  this  will 
produce  a  bitfckf  oily*  atkaKne  SaU\,  eaflly  fufible  in 
the  Fire,  called  Fluxus  Niger,  uv  black  Flux  •,  put  it 
into  a  Pot  ctoiely  (hut,  and  in  a  dry.  warm  Place^  to 
prevent  its  growing  moift. 

CoraU.  Tart^ur^  beio^  burnt  alone  in  Ve&U.cloiely 
ihut,  or  deviated  with  ffiifiy  is  moil  qnic^kty  al^ 
kalized,  and  thus  retains  a  confiderabJe  Part  of  the 
Oil  which  it  contains  abundantly,  and  wlpicl;^  is  fixed 
enough.  For  this  Reafon,  it  very^afily  ttyri^intoare-^ 
^ing  This  i^,  cherefoitt  Qtr  accbotil  of  its 
aikaKfie-5ii//5vdi0b(Te8*£^/il^/and  Stmns^  and'changca 

them  into  an  imperfed  kind  of  Glafs  (§  97.)  by  a 
moderate  melting  Fire.  But  the  Oil,  being  of  a  more 
fixed  Nature^  ftili  remains  concealed  therein,  and 
requi(ke-botb  toprefervte  Metals  fron^  being  dciboy* 
ed,  and  to  reduce  fych  as  are  deft rpyeg  already 
(§91).  .  ' 

Scholion.  I.  If  the  Pot  is  glazed  'xitbin^  and  part 
cf  the  glazing  comes  off,  and  mixes  and  m^ts  with  the 
Flux,  it  is  again  rjsduced  to  Lead„  and  tbusjkay  difap* 
foim  Ithi  Aft4jk€rt  Bieaufe,  this  Crufi  of  Glafs  is  hpn 
fliid  to  Pots  ivfth  Litharge  or  tvith  L,ead. 

Schoiion.  II.  All  Fluxes  mujl  be  kept  and  ufcd  very 
dry  j  for  moijl  Salts  foam  very  much  \  and  ivben  the 

Oferatim  are  dottp  in  ckjf  Vtjfib^  if  the  Fire  is  quick  ly 
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163.  If  equal  Parts  of  the  fame  Ingredients  (§  1 62.) 
air  detonated  in  the  famt  Manner,  the  Oil  is  ainioll 
cncirel^r  confumcd  by  the  abundance  of  Nilrc^  and  the 
itft  looki  Hke  an  «ffl  or  white  coloor'd  Salt^  more  al- 
loilifie  and  (harp  thin  the  foregoihg  $  wketcfbre  it  is  * 
called  hluxus  albuSy  or  white  Flux. 

164.  The  Fhixus  alhus  163.)  is  vtry  efficacious 
lo  cMolve  j'/^/ifj  and  Earths\  but  of  a  lefs  reducive 
Virtue  I  aiid  deftroys  the  Metal,  when  the  Fire  la 
continued  a  little  longer  than  is  required. 

165.  Thefe  Fluxes  are  like  wife  of  very  great  Ser- 
Tice,  to  reduce  Metals  from  their  refpeftive  Calxs^ 
and  to  free  them  from  the  Stones^  in  which  they  are 
inherent.  But  when  tb€  refra&ory  Cal»  of  Iron  is  to 
be  reduced  by  a  great  and  long  lafting  Fire ;  thefe 
Fluxesh^in^,  infinitely  attenuated,  tliough  confined  in 
clofe  Vrffcls,  I.  part  from  their  oily  Principle  : 
a.  then  their  alkaline  Salt  remaining  iliiJ,  they  be- 

S'n  to  confunoe  the  Veflcis,  of  what  Matter  foever 
€j  may  be  made  (§97),  and  dip  away,  Iriaking 
•  their  way  through  thern.  The  firft  Fault  is  mended, 
by  adding  Ci'^/- 6%*,  becaufe  this  lofc^  not  ha  fixed 
iXU  without  the  Help  of  a  free  Air :  1  he  other  Fault 
It  remedied  with  cowntdti  Glafs  made  of  a  due  Mixture 
of  Flh^  afid  feted  Alkali:  For  this  is  fufible  enought 
it  mclrs  with  added  to  it,  and  by  its  Vifcofity 

in  a  Manner  coagulates  and  faturates  the  Salt^  and 
thus  hinders  it  from  eafily  corroding  the  Velfels.  ' 
,  166;  ArtiiScers  compote  a  great  many  Fhxes  with 
tba  above-mentioned ^tf //I  97,  130.)  and  with  the 
rtdudtive  onesj  nay,  lome  ufe  as  many  different 
Fluxes  as  there  are  diRrrent  Ores  and  Merals  5  all 
whifih,  however,  we  thmg  altogjCther  needlefs  to  dc< 
icfibc.  It  is  better  to  have  explained  a  few  of  the 
ones,  whhrh  ferve  for  all  the.  others,  and  are 
very  caHly  prcpar^vl,  than  lo  lire  the  Reader  with 
Confiifed  Compofuions:  And  this  chiefly,  becaufe 
«mlkdkd  Astihccrs  ibmetimes  attempt  to  obtain 
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with  many  Ingredients  of  the  fame  Nature  heaped  up 
beyond  Mealure,  and  with  much  Labour,  though 

uvz  more  properly  and  mure  iccurcly,  what:  might 
fcavc  been  cafiiy  tfi'eclcd,  wirh  one  only  and  the  fame 
Ingredient,  thus  incrcafing  the  Number,  not  at  all 
the  Vinuc  of  tht  Things  employed.  Neverthelefs, 
if  any  one  loves  Variety,  lie  may,  according  to  the 
JVopurtions  and  Cautions  above  prcfcribed,  at  his 
Will  chufc  among  the  firopler  Kinds  fuch  as  will  befk 
fuit  his  Purpofe,  and  compofe  a  Variety  of  fluxes 
with  chem* 


CHAR  III. 

Of  Doc  'unajlual  JJtenfih^ 

167.  T  Comprehend  under  this  Title  the  Vefieis^ 
\  Furnaces,  and  other  paflive  Inftruments,  ne* 

Ceflary  for  the  convcniendy  and accuracely  pcrfcifling 

of  docimaftical  Operations. 

I,  0/  V£SS£t$. 

16S.  The  fird  among  dociniallick  Veficls,  is  the 
CoppelyOt  leffer  Teftmadeof  Bone-a/hes^  whichisaVcf- 
fel  mideof  fuch  Matter,  that  it  indeed  contains  melted 
Metals,  fo  long  as  they  are  in  their  true  metallick 
State,  buc  abforbs  them,  as  well  a^  all  liic  ulhcr  iio- 
iii'-8,.when  ;:icy  arc  vitrified. 

169*  The  Matter  of  Copfels  168.)  therefore^ 
mu(l  be  chofen  fuch  as  can  re^ft  the  ftrong^  f  ire^ 
nor  running  eafily  into  Glafs  with  vitrificable  Bodies, 
n<i  for  Infhnce  with  Glafs  of  Lead^  and  fit  to  be  re- 
duced into  a  well-coherent,  .though  porous  Mafs« 
The  l-itil  Earth  for  this  purpofe  was  founds  that 
which  is  made  of  calcined  Bonet  of  all  Aatmals,  a 
very  few  excepted,  efpecially  Swine-bones:  For 
when  it  is  made  of  the  1  strcr  it  receives  fomething 

metallick  in  it,  at  tlie  fame  Time  that  it  ablorbs 

Glafs. 
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daf;.  Bjt  the  beft  Bones  arc  thereof  Galves,  0\rn, 
Sheep  and  Horfes,  cfpecijl'v  xhc  fmalleil,  whkn  are 
the  more  ealily  calcined,  the  longer  they  1iavc  been 
expofcd  to  the  Injuries  of  rhe  Air. 

'170.  The  Calcination  of  thefe  Bones  [%  169. J  muft 
be  made  for  a  few  Hour?,  or  more,  according  to  their* 
Bignefs,  in  a  great  open  Fire:  Therefore,  you  mjft 
pick  up  the  fmaller  ones,  and  thofe  which  are  lefs 
covered  with  far.  You  will  have  a  fure  Sign  of  the 
Calcination's  being  perfcft,  if  you  fee  not  one  black 
Spot  without  the  Bones,  nor  any  within  when  you 
break  them. 

171.  When  thefe  Bones  are  perfedlly  white  (§170;, 
pound  them  in  a  NIortar,  fift  them  through  a  very 
fine  Sieve-,  or,  if  you  have  none  of  this  Kind  at  hand, 
grind  the  coarfcr  Powder  upon  a  very  hard  Stone  into 
^  very  fine  Flour,  and  tlicn  wafli  it  with  warm  frefh 
Water:  For  during  the  Calcination,  the  Bones  arc 
almoft  always  impregnated  with  the  Salt  of  the  Afhes 
of  the  Fewel  of  the  Fire.  Then  this  will  be  an  ex- 
cellent Earth  for  the  making  of  Coppels  *. 

172.  FiQi-bones,  when  very  fmall,  arc  more  cafily 
calcined  than  thofe  of  other  Animals :  Which  may 
be  cafily  done  in  a  large  open  Earthen  Veffel.  Thele 
Bones  being  then  pulverized  are  ftill  better  than  the 
foregoing  (§  171). 

173.  Parget  or  Plafter  made  of  feme  kinds  of 
Spaad;  is  almoft  preferable  to  the  aforcfaid  Earths 
{%  171,  172).  But  it  is  not  every  Spaad  will  fervc 
this  Purpofe.  You  muft  then,  before  you  prepare  a 
Quantity  of  this  Parget,  previoudy  try  whether  it 
will  fuccecd,  or  not.  The  Calcination  of  this  Kind  of 
Spaad  is  made  in  an  earthen  Veffel,  clofed  with  a 
Tile  upon  a  gentle  Fire:  This  ocrafions  a  littic 
crackling,  which  being  over,  the  Cakination  is  per- 

*  r^l!  But,  as  the  Preparation  of  the  Afhesof  Bones 
iftoilfome  enough  C§  171,  172);  and  the  faid  Kinds 
of  Spaad  not  to  be  found  every  where;  on  :his  Ac- 

.  •  It  is  called  by  fomc  C/<ir.         '  ' 
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count»  when  you  have  a  great  many  Coppela  to  - 

make,  youmay  fupply  this  Want  with  Afhesof  Ve* 
getables.  But  left  the  Coppels  (liould  vitrify,  be- 
caufe  of  the  alkaline  Sail  adhering  to  thefe  AlheSt 
you  mud  previoufly  ufe  the  following  Preparation, 
Let  hot,  white,  and  very  light  Embers  made  of 

foft  Wood,  be  llraincd  tluouL^h  a  Sieve  by  pouring 

Eure  Water  upon  them     that  all  the  Coals  that 
appen  to  adhere  to  them,  may  be  feparated,  and 
the  beft  and  fineft  Alhes  may  not  fly  away.  Pour 
upon  this  drained  Duft  pure  and  boiling  Water;  ftir 
it  with  a  Wooden  Stick  ;  then  let  the  A  Hits  fubfide 
quietly,  and  the  Water  which  fwims  at  Top,  and  which 
at  iirft  remains  always  troubled,  be  decanted :  Four 
new  Water  on  the  remaining  Aihes,  and  after  they 
have  lubficiLU   a  fecond  Time,   dtcant   ii   a^aii^  : 
Repeat  this  over  and  over,  till  tne  W^ater  fvvimmiii^ 
nt  Top  proves  altogether  infipid  :  Then  pour  IrefK 
Wa^r  again,  Air  it  with  the  Wooden  Sti^lf»  and  at-* 
ter  eight  or  twelve  Seconds,  pour  it  out,  as  yet  trou- 
bled, into  a  clean  Vefiel :  Part  of  the  Alhes  will  re- 
main in  the.  fqregoing  Vefiel,  in  which  the  fajd  wafli-r 
ing     bkccn  inade:  Four  Water  upon  this  Remaind*. 
er,  ilir  it  and  wa(h  it  likewife,  and  then,  after  ^ 
iliort  Reft,  pour  it  into  ti^e  fecond  Veilcl  :  Repeal 
this  in  the  fame  Manner,  till  there  remains  at  iho 
liotcoo)  o£thc  firft  Vefiel  nothing  bi^  a  little- iS^;:^, 
or  fome  other  coarfer  Corpufcules.   Let  tbt  waAiied 
Afhes  reft  till  they  fubfide,  an  1  the  Water  fwimming 
at  Top  be  decanted  foftly.    Thus  you  will  have  goo3 
Ectnb,  tree  from  redundant  «SW/  and  Oi/,  and  immut 
table  by  Fire  \  which,  hpwey^r,  Iseing  reduced  intQ 
fmall  Balls,  burnt  again  in  a  Potter^s  Ovcnji  and 
then  wiflKd  aiicw,  will  prove  better  ftill. 

175.  Finally,  put  a  fmali  Quanuty  of  Aflies  of 
the  iiones  of  Beafts  or  of  Filhes  171,  172.)  into  a 
very  clean  Harchen  Veflcl,  and  a  fecond  l  ime  calcine 
them  during  a  few  Hours,  in  the  ftrongeft  Fire, 
wafli  thLiii  next  with  Water,  then  grind  them  upon  a 
i'orphyry  into  4  molt  fubtU  FowUcr,  to  be  kept  fe- 

4  paratcly. 
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paraft^^  for  the  Ufes  foon  to  be  laentioiMd.  It » 
called  in  German  ClatT* 

176.  The  hollow  of  the  Coppels,  which  receives 
and  contains  the  Metal,  muft  be  a  fpherical  Segment, 
not  veff  deep;  firfl:,  that  the  Surface  of  the  meited 
Maft«  kt  this  be  ever  fo  much  dimintfbed,  be  fijffi* 
dently  vifible  to  the  Eye  of  the  Artificer^  lecondljr^ 
that  the  Metal  in  ihat  Caviry  may  melt  together 
in  one  Globule.  But  the  ouctides  or  the  Coppels  muft 
be  ohiy  aiinall  Matter  converg^c  towards  theBafis» 
l)ice  a  tnifH:atc4  Cone;  thac  it  may  ftai^  firm  upon  * 
la  Bids. 

177.  But  that  this  Figure  (§  176.)  may  eafily  be 
given  tlie  Coppels,  you  are  to  have  Copper  or  Brafs 

•Moulds,  the  Figure  of  which  i$  defcribed  (Plai.  L 
Fig.  L  ixiA  IL)  where  we  have  added  an  exaA  Ex* 
piafiatiM.  Youf  likewife  find  their  variotJs  SizeSj  ac- 
cording ro  Quantify  of  the  Metal  to  be  worked 
in  the  Coppels.  '  '' 

178.  Witti  all  thefe  Preparations  (§  i68~i77.) 
you  will  mike  the  docimafttal  Coppels.  i.  Take 
Affies  of  Bones,  of  Beafts,  or  of  Fifhes  alone,  or  two 
Tarts  of  Wood  Alhcs  (§  1 74.)  and  one  Part  of  dry 
Aflics  of  Bones  f§  171 .)  mix  them  w^ll  in  a  Mortar, 
or  jupbh  Pc^rphyry  ^  then  add  to  chem  by  Drops  juil 
as  much  Water,  or  of  white  ot  Eggs  diluted  with 
Watef,  as  will  be  neceflary  to  make  the  Matter  (tick 
together,  wlien  flrongly  preflcd  bciween  the  1  mgers, 
and  not  more  or  lefs :  Or  if  yon  ufe  Spaad  f  §  1 73.  j 
kt  it  be  fprinkied  in  the  fame  Manner  mtk  a  Solution 
of  f^ioL  Put  a  larg^  Quantity  of  .the  wetted  Duft 
info  i  fm^ir  Mortar  (Plai.  L  Pig.  II, )  fupported  up. 
on  a  nrm  iVopj  profs  down  with  your  Fingers  the 
Mais  poured  loofcly  in;  that  the  Capacity  of  the 
Mortar  may  be  quite  full  of  icj  and  lay  the  Remainder 
a&de.  2.  Putxhc  Pcftie  perpendicular (P/^/»  1.  Fig.  I) 
intt)  the  Mortar,  and  then  with  a  Mallet  chrive  ic  with 
thrc^  or  four  Blows,  according  to  the  different  Diame- 
ter of  the  Ycircl  that  is  to  be  made,  and  make 
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Maft  pretty  compa^^  ^uking  csin(  Itft.ille  Feftie 
ihould  rub  agaibft  the  Sides  of  the  Mortar.  5.  Ha  v.. 

ing  then  removed  the  Pcftle,  ftrew  the  upper  Fart  of 
tbe  Cav*ty  of  the  fniall  V  ciTel,  with  Allies  of  dry 
•fioncs  ground  extremely  fine  (§  175),  which  is  dflHO 
with  iSi^  Sieve  ^Plai.  ^  Fi^.  lY):  Agaiflf  {lut  tlMi 
Pcftle  inio  the  Mortar^dfcer  having  firft  wiped  ie 
with  a  cli-an  Hag,  atul  drive  it  prcuy  ftrongiy  vviih 
one  or  two  Bluws  more.    4.  Then  have  at  hand  a 
fnaall  wooden  Flank,  ftrewed  a  Quarter  of  40.1ficii 
thick  vuh  dry  Afhes,  put  upon  it  (be  Mortar  ton» 
taining  the  Coppel  already  prepared,  fo  that  tKelel^ 
fer  BaOs  of  it  be  underncaih  \  prcls  it  againft  the 
{mall  Board :  the  Coppel  will  then  cafily  quit  its 
.Mould  :  Let  next  the  prominent  Inequalities  at  the 
Q^per  Edge  and  Bottom  of  the.  Coppel^  be  cotoflT 
with  a  (harp  Knife :  Finally,  let  the  Coppel  mTcriBd 
be  laid  afidc  in  a  dry  Place. 

179.  Therefore,  the  dry  Aflies  called  Clar^  muft 
be  appljed  to  the  Jniideof  the  Coppel,  that  the  Uttte 
Jhequal^es  moftfomoioinly  temaViidg  thcare»  vioay  hp 
'  filled,  aiid  make  a      of  very^  fine  Sieve,  adfOtttiDg 
throug^h  it  vitrifit  J  Bodies,  aud  retaining  Gohi  and 
Silver:  Thus,  when  the  Cavity  of  the  Cpppcl  is 
.carctully  done  over  with  thefe  Aftes,  it  wyibcao 
.  great  Harm,  if  the  Maf&  (§  lyB.)  ufa)  i^r  the  mak- 
ing of  Coppels,  happens  tp  be  defiled  with  a  finill 
Mixture  of  Sand  or  of  any  other  Powder  morecafy 
to  be  vitrified.  '  And  indeed  it  is  hardly  polTible  to 
^  avoid  this  Fault  entirely,  eipecially  when  you  u(e 
'^ood  Afhes.    Thence  the  Reafon.is  plaio^  why 
.  ibis  Daft  (§  175  )  muft  be  prepared  with  fo  much 
" Care.    Therefore  great  Cautions  are  to  be  taken, 
that  the  Lcvigation  of  this  Duft  be  not  made  upon  a 
'  foft  Sione :  becauie  Particles  of  it  bciog  by  Chance 
rubbed  c  fT  might  f[iQil  the  Powder. 

l8<».  The  Coppels  ought  to  be  rather  more  tbaa 
'  left"  compaA :  the  latter  being  always  hurtful ; 
whereas  the  former,  by  abforbing  the  Glafs  more 
Howly,  does  but  retard  tiie  Operauoa  a  little. 

181.  Thcre^ 
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tSi.  Therefore,  Cogpels  made  of  Allies  of  Bonei 

kmc,  « ikfjf  ^  «m  Ibe  mid^       hdfiHitft,  utd 

require  not  the  Regimen  of  the  Fii-e  to  be  fo  ftriftly 
obferved.    Bvit  if  you  add  to  them  Wood-afhts,  it 
will  be^nec^d^  to  make  the  Cpppels  pretty  hoc,' 
keftwyoMi^t^Mwtl  iD^        :  Which  bcin^ 
liegleaed,  the  aquMilft  VAf^oiH^fbr^ng^tild^ 
out,  will  cauTc  the  Metal  to  be  throwri  Out  in  Drops; 
for  Coppels  of  this  Kind  can  never  be  perfeftly  dri-. 
^  by  the  Air  alone;  there  .being  always  fomething 
^  an  A^lnlinc  S«i«  %dl)€r(fnt  td'^Wood-aCheSyC^hicS 
aigMAftficbe  WaiNNit^ihe'Ai^r^ii'tH^dS^^ 
tour  of  thefe  Aflies,  and  the  Solution  of  Ammoni- 
tuAl  Salt  poured  upon  them  evidently  fhew.  For 
svivich  very  K^on,  thefe  Afhes  arc  more  difpofed 
^iVlciiimiqpi»  fliai»  Alhtt  of  Bones ;  for  thtj\m& 
aie  nnnr  the  nature  of  IK^bliiitile^Sbtitt.^^  -"^ 
CcrolL  Hence  likewife  it  is  plain,  why  the  dry 
-Powder  (§  175  )  wherewith  the  Cavity  of  the  Coppel 
^  done  over, « feparates  more  eaTily  in  the  Openicion 
aililiM  CQp|)elUoB»  When  Wood-alhes  have  tnxei^ 
U«b  die  iilstw^f^      Coppdst'^hidi  is  Vidtly 

prejudicial-,  becaufe,  when  thefe  things  adhere,  they 
cither  increafe  the  Weight,  or  cannot  be  got  out  of 
the  Bed  of  Mecal^  without  Iba^ething  of  it  bcij|g^ 

sAt^iOftbe  iiKnfteiifaig  of  the  MiMer  bf  Cbp- 

(^taf  ^  178.)  you  are  to  take  care,  (i.)  Not  to  ufea 
*Tluid  too  mucilaginous  and  fat :  For  this  makes 
Coppels  fo  compad,  that,  they  not  only  rejeA  vitri* 
i^^tmJMm^  ew}  yield  them  a  very  (low  P;i^e,  Uut 
,riM3|^  when  nuide  very  hot,  loGng  fitft  their  oily 
Part.  (2,)  Not  to  ufe  fuch  mucilaginous  Fluids,  as 
•  may  produce  a  great  deal  of  iixt  Alkaline  Salt  in  the 
gof  the  Coppel  i  as  the  taitareoi}s  Dcegs  of 
Bodies  do.  (3,^  Not  to  indftiui  die 
Afliet  toOMMch:  for  then  the  Surfiure  of  the  Cop* 
pels  is  never  perfeAiy  neat.  (4.)  Some  mix  about 
one  (cnih  Fart  of  decanted  Clay  to  the  feid  (§  1 78.) 

Aihee 
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A(he$',  And  when  this  is  done,  the  Matter  muft  be 
moiftened  with  Water  only;  becauie '  the  Claj^ 
ibikcs  tbe  Aflits  ftick  fufficiemly  Cbgfther.-  How^ 
erer^  take  eare  that  too  much  of  Clay  be  not  Added  f 
And  you  muft  always  regard  the  feveral  Degrees  of 
Fatnefs  of  this  £ar(i>.  f  5)  If  the  Aflics  of  Bones 
ant  not  ground  too  coarfe,  their  being  fprinklcd  wltli 
jme  ^V^uer,  wikm  ihem  fb  cohtMit^  thtir  there  te 
no  need  tsf  adding  any  Clay,  or  ^luciIagInou9^Pluk}| 
to  incrcafe  the  CohefiOn  1  for  Coppels  of  this  kind, 
as  well  as  thofe  made  with  Spaad  ("§  173.)  need  hardly 
^be  made  hot  before  the  Metal  h  put  into  them. 

CorgIL  It  is  then  plain»  why  iheOpeMfeifdih^ 
m  a  Coppet  made  with  ASies  of  the  Bones  of  Beafts, 
of  Filh  Bones,  or  with  Parget  of  Spaad,  lafts  a  lit- 
tle longer,  but  is  more  fecurely  performed,  than  if 
WoodXiiflies  had  been  mixt  to  it.  For  as  it  1^ 
cehrei  mora  flowly  a  ^trificd  Meta^  f»fi  accoMc  of 
its  own  compaft  Subftancei  fb  k  is  iefs  to  b^  feafM^ 
that  any  thing  of  a  pcrfcft  Metal  fhouJd  be  abforb- 
ed|  though  the  Management  of  tbe  fire  be  not  fo 
fbropaloudy  minded* 

.  X83.  Theft  finaU  Vcflels  nsde  i^fAOm  (§  16S.) 
ierve  for  docimaftick  Operations  not  very  exten** 
five  r  But  if  a  larger  Quantity  of  Metals  is  to  be 
3Vork'd  upon,  we  accordingly  ufe  greater  Coppels^ 
one  Foot  and  a  half  broad,  commonly  called  91^^ 
Bjtttthefe «re  made witli  Wood«<allM^  but  mk  pre* 
pared  wiih  fo  rtiudi  Care  as  (f  174.)  They  ad4 
to  them  lirick-duft  beaten  very  fine.  In  this 
cafe,  they  ule  toi  Moulds,  either  the  earthen  Per, 
or  the  Iroa-riog  repnietieed  (Pisu^  h  fig.  VliK 

'   184.  The  manner  of  making  them    as  follows^ 

(1)  In  an  earthen  VefTcl  not  glazed  within,  and  by 
its  Depth  and  Largcnels  proportioned  to  the  dtffc* 
re^c  Quantity  of  Metal  to  be  put  in  it.  Let  the 
iafide  oF  it  be  wdl  moifleaed  with  Water  $  that  the 
Alhes  to  be  put  into  it  may  adhere  the  betfei*;-  {2) 
Put  the  Alhes  juft  ipeaciuacU,  and  aiuiilcncd  in  th^ 
i..*  .  lame 
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Cone  Manner  17S.)  u  was  iaid  about  Coppck^ 
ipto  cbii  Vcficl  I  fo  that  it  may  be  half  full  of  twnul 
Then  preis  them  with  a  wocxifn  inctenoed  Beftfe^ 

{Flat.  I.  Fi^.  Xll.)  or  fif  you  are  making  but  a 
fmaii  Tell)  with  on]y  a  wooden  Cylinder  an  inch 
ijbick.  Wlioi  prciied,  add  upon  ihem  focne  ochec 
Aflm^  to  be  pf^iied  io  the  fame  manner;  till  the 
earthen  Vtfkl  be  almoft  quite  full:  Remove  the  ftt«» 
perfluous  Allies  with  a  a  Iron  Rule.  (3.)  Let  the  In- 
cquaiiaes  remaining  at  the  Border  be  rmootbed  with 
%  W^en-Bali  rolled  about :  This  done,  cut  the  Ca« 
vity  with  a  bowed  Iron  {Pk^,  L  Fig.  IJC)  that  70a 
may  hkwt  a  broad  fpherical  Segment,  not  very  deep. 

(4.)  With  a  Sieve,  Ibew  this  Cavity  with  dry  Aflics 
Ot  Bones  of  Animals,  ground  cxcrer/jciy  Hnc  (§  IJS*) 
fffid  to  be  iqueezed  jbard  by  the  rotacion  of  tbo 
Mio4aii-SaU*  Thus  you  will  have  a  Teft,  which»  jto» 
gether  widi  itt  e^f  tbeq  ?oc,  muft  be  put  tn  a  dry 

y^m9  ti  *.  . .   

*   *  '  pother  Manner. 

185.  Let  an  iron-Ring  {Plat.  1.  Fig.  VIII.)  be 
filled  with  Alhes  like  thofe  already  mentioned 
i8  j.>  10  iuch  mannei,  that  they  may  rife  coofidc^ 
rablf  abovo  the  faid  Rtdg^  then  preb  tfaevi 
If  nMt  ^ftm.  Halida,  or  with  an  indented^-  lUHe 
;^Piut,  I.  XII.)  (z.)  Then,  with  gentle  Blows 
of  a  Hammer,  prc6  the  Afhes  from  the  Circumfi&-  - 
reocc  XQfmxdh  ^  Center  in  a  fpiral  Line,  and  in 
*  fbch  utaaaer  ddMv  after  blviftg  beett  .  fufficiendf 
wtfled«  vto^  fmy  be  a  fimll  matier  higher  than  tfe 

irink  01  ilu:  R  infy:  Or,  if  there  arc  Vacancies,  empty 
the  KiHij;,  and  till  it  again  with  more  Aflies^:  For  iif 
you  add  ever  it)  littkof  Aihes,  the  fecoad  put  in 
db.  mil  Qobere  io  flrongly  irich  ths  fij!ft,  but  they 
may  ^arate  int heOpemiw«  ("g . >  Thisdone,  tiirn 
the  Ring  upjide  down,  and  on  the  otberfidocwc  tlve 
Aifacs  out  with  a  Knife,  to  the  Quantity  of  one  rhir^.! 
part  of  the  Depth  of  the  Ring,  and  ag^in  fill  the 
¥«iiiiy  wi|h  the  faoie Aflia  (§  1 85.     1» in fuch 

a  Manner, 
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arMfanner/thir  thiere  itifty  temtln  ^no^ftiffiMeTai^ 

ty.    4.  Finally,  cut  out  a  Cavity  in  the  larger  Sar-  ' 
face  of  the  Ring,  and  in  the  laaic  Manner  mcatioacd 
(S184.)  •  .M 

1 86.  Tbe  Tefts»  caited  in  German  flCreiUt|ftbMf' 
are  Veflels  refilling  th^  ftrongeft  Fire,  and  To  vaft^^ 
compa:^t,  that  Ibinetimes  thcy 'noc  only  retain  melcei^ 
Metals,  but  a  I  (o  rhe  very  Clafs  of  Lead  irfelf.  *  * 

1  heir  Figure  and  Size  may  be  che  fame  aa 
that  of  the  Coppets :  Hovtewr  they  comirioo^  are 
hutde  larger.   To  form  them,  they  ofe  %-  ivoodM 

orbrafs-Mould,  rcprcftnted  (Flat.  I.  Ff^.  V.  and  VI.)' 
Nor  is  there  any  Difference  between  a  Loppel  nnd  a 
Teft,  except  tbai  the  Matter  of  the  latter  mu(t  be  > 
more  eompadt  and  coherent. 
'  188.  The  Matter  ftt  feir  the  makSog  Of  la 
prepared  thus:  fr,)  Make  into  Balls,  Clay  of  the 
beft  kind,  and  pure;  and  dry  them  in  the  Air,  or 
in  the  li'ire;  When  dried,  pound  them  in  a  Mortar  \ 
Pour  upon  thia  Earth  abundance  of  warm  Water  1  • 
let  thia  Mistture  reft  a  while;  and  when  the  Clay  haa 

fubfided,  pour  out  the  Water  which  fwims  at  top.' 
The  fame  Wdhing  may  be  repeated,  that  all  the 
minute  Lttoipa  of  the  Clay  may  4)e  well  foaked  with 
\^ter« 'Md  any  «liing  of  tSMT  coiitiliiid  in  them  be 
*   wafteJdar.  (2.)'Theitidd  of  the  putoft»  Sand,  ofi 

Powder  of  calcined  Flints  ground,  and  well  wafhed, 
of  faulty  but  clean  HeJJian  Crucibles,  or  of  any  in- 
con>bu(Uble  Stones  ground  very  fine,  fuch  Quaotifif 
m  wUl  render  the  Mafir  tUeit/ hardly  adhering 
tISe  Hand  oF4ihn  tiiat  lEneeda  k,  and  hardly  plhuit 
when  reduced  into  a  fmall  Lamina.  This  Mais  will 
be  fit  fpr  the  making  of  Tefts. 

189.  But,  before  you  make  a  great  Quantity  of 
Tefta  with  this  £«rl*  (f  i88.Ht  wiU  be  proper  ftrfr' 
^  put  into  ar  fingle  on^'fiiade  With  it,-  a  Quantity  of* 
Qldfs  of  Lead^  and'Xo  expoie  it  tor  an  Hour  or 
PjOrc  to  the  ftrongcft  JFire.    Thus  you  will  be  fait, 

a' Tobacco. pipe  Cby»  "p.  1j.  BHck-duft,  p.S.'Storbridgc  Clay 

doae,  or  Smrbriag^  Clay,  p.  ii.  WMfiK  teaa^  ^  »  ^ 
wy       Tcfts  to  roaft  Orel  ia.  > 

'  whether 

m 
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yuj  cannot  dcrermine  the  exa^  Proporcion  of  ch^ 
ioSffiiiCBfs  oil  Account  of  the  Variety  of  CbV9« 
Nacme  now  and  then  affords  io  fomc  Places  Cbgr 
v«H-  itfnpcred,  chf«  ii  is-  nmroelf  pioptf  ftr  (he 

nwking  of  Tcfts,  without  any  Preparation,  or  with* 
O'jc  a  Mixture  or  another  Matter :  Somccinocs  it  on* 
ly  vvaau  tate  waited;  BucsiQit  commonly  it  mi^be 

iA^inpMoi  imtbfub^irm»A^^  Maimer. 

190«  If  <hm  ibe  Ma6  uodar  Trial  ($  189,)  tunm 
into  Glafs:  you  muft  add  to  it  fome  of  the  aforefaid 
I>uft&  of.  Stones,  dpccially  of  incQmbuftible  ^oqcs» 
However,  cake  mt  to  add  iqo  mudi  of  pulver? 
bed  Chalki  ibr  if  t|ie  Matter  1$  jDempeiea  wocl^ 

that  alone,  the  Tcfts  made  with  it,  will  indeed  re- 
M  Fire  the  more ;  but,  being  too  porous  by  this 
laeaosb  chey  yiqid  a  Fallagje  .co  Litharge »  wiuci;^ 
being  aMortiedt  they  foficii  to  (ich  a  Degreet  that 
Aef  UM  afuf^  of  ibemfel^,  or  aie  totally 
Cf  uihcd  when  you  t^ke  hold  of  them  with  Tongs»  > 
,.191.  Tefts  arc  made  in  Moulds  (PA?/.  I.  fig,  V. 
aad  Vi.)  after  the  following  Manner.  Rub  a  Htcle 
Mortar  aod  the  Pcftle  lig^y  with  Baoooor  Oil^ 
laen  nil  Srft  the  two  thirds  of  it  with  prepared  Clay 

i&i^.)  and  then  with  your  Thumb  make  a  fmall 
Ha  in  She  mkidle  of:  ii^p  Clay    put  the  Feftk.ufoo 

and  fttb  iheJ^Mer  mth  Blows  of  a  Hammer, 
the  ftrofiger  the  better  1  and  finally  take  the  Te& 
out  of  ct^  Ring,  in  the  Manner,  XQ^iioned  (^^  ijSm 
N*  4O  ta      faid  of  Coppels* 

192.  The  clsqry  Matter  here  to  be  ufed^  mutt  be 
CiAiffaiid  dry,  that -k  inay  bieak  the  Moincot  yon 
bend  it  with  your  Hands :  For  if  it  is  too  (oft,  it 
wiil  hardly  be  poffible  to  have  any  intire  Tefts,  or 
tekiil  tbcy  aie  milhtpen.  Nor  yet  mult  the  Clay  be 
en  diy  I  ocherwiie  k  woiikl  be  difficiUt  to  fai^ 

19}  Tefts  thus  made  191.)  ami  dried  in  a  dry 
and  moderately  warm  Place,  may  fenre  immediately, 
without  being  previoufly  made  hot  \  uniefs  Salis  or 

Ikkmm  are  «0  be  jmpa^  therein ;  For  thefe 
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Things,  being  melted  in  VelTcls  not  baked  beiofC> 
foon  pcrfpire  through  them. 

^  194.  The  affaying  Oven  (Fornix  docimafticus)  ot 
ts  othets  call  it  ^tgitUy  T€ftudo%  in  Germany  and 
Englifh  Muffle^  is  an  arched  Covering,  refilling  the 

ftrongeft:  Fire,  which  in  the  Operation  prcff-rvcs 
the  Coppcis  and  Teib  (§  178,  191. J  fron)  the  tailing 
of  Aihes  and  Coah  into  them,  and  at  the  fanMi 
time  of  fuch  a  Form,  as  is  no  hindrance  to  the  Adi-^ 

on  of  the  Air  and  fire,  nor  to  the  Inrptdion  ot  the 
A/Tayer. 

CorolL  You  may  then  make  your  Muffles  of  what 
Form3U)u  pleafe,  provided  they  have  the  faid  (§  194.) 
Conditions  rcquifue. 

10 But  thofc  which  ferve  for  EfHiys  made  in 
Coppels,  arc  moft  commonly  made  femi-cylindrical  j 
but  like  a  hollow  Hemifphere,  when  greater  Afh-^ 
Vcffels  (§  184,  185.)  arc  imployed. 

196.  rhc  Muhlv:  mull:  have  Holes  in  it;  (r.)  That 
the  Allayer  may  eafily  look  ir»io  it:  For  which  Pi;r- 
pole  the  forep  irr  of  it  muft  be  quite  open  {^PlaL  II. 
P^i'  !•)  (2.)  That  the  Air  may  the  better  aft  in 
ConjundHon  with  the  Fire,  and  be  inceffantly  re- 
newed:  For  there  is  hardly  any  Fumes  produced 
without  the  Aftion  of  it  which  however  is  of  an 
abfolute  Neccflhy  in  the  Vitrification  of  Lead:  For 
when  the  Air  is  on^e  (riled  with  a  certain  Qoanti^ 
ty  of  Vapour?,  it  hardly  acim'us  any  niore  afier  that; 
for  which  Rcaioa  a  conlt  int  Renewal  of  Air  is  necef- 
fary..  (3.)  Hcfuics,  thefe  Holes  fcrvc  for  the  Rcgi* 
men  of  the  Fire:  For  the  cold  Air  rufhing  through 
the  large  Hole  before,  cools  the  Bodies  put  in  thd 
Mufftc ;  or  if,  after  having  put  fome  Coals  in  it, 
you  ihut  this  Aperture  m  pare,  or  even  intirely  with 
a  Door  added  to  if,  the  Fire  iiiereafe»  to  the'  higheft 
Degree;  which  can-  hardly  be  donefo  quidtly'  bf 
the  breathing  Holes  of  the  Furnace.  (4,)  Thar  the 
■arfcnicai  VaTjuursof  lead  d^nd  Antimony^  whirfi  pafjl 
through  the  Holes  made  in  the  Bafi^  of  the  Muffle, 
may  uoi  be  ofFenfive  to  the  Affii/ef  ftanding  by  it.  • 

CorolL 
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CmlL  l^hti^lox^'t  when  you.aiMofix the  Height^ 
Leogcb,  and  Depth  of  Mu^cs^'  jw  muftconGdcff 
hom  mtiiy  Vcfleh,  and  ot  «hatSke^  are  to  be  iotio* 

duced  at  once  into  it,  and  that  the  whole  InCde  of 
ihe  Vcffcls,  both  foremoft  and  hindmoft,  may  be 
within  the  Reach  of  the  Aijikycr's  £ye:  To  y(hich 
Ja^ft  Point  you  muf^  l^ave  a  Qpei^Lj^mrd.  But  mf^- 
commonly  they  are  of  the  requifitc  Pimcnfios»  when 
four  Inches  high,  fix  or  eight  Inches  long,  and  four 
or  fix  Inches  broad.    The  Segments  cut  oflF  at  the 
Bafjs  for  the  Icffer  Holts,  muft.  be  fo  high  as  that  at 
l^ft  che  ioMi^l  Vcfiels  put  under  ^l^fmn,  piay  oiik  be 
t^brcd  by  Coals  and  Afliei  falling  into  them.  Fotr 
ihefc  hinder  the  Vitrification  of  Lead^  and  the  Dc- 
^ftrufUon  of  the  other  Metals  and  the  Seml-metals, 
uid  reduce  them  entirely  when  already  id(^royed :« 
But  the  &^/g9iled  tky  A^es,  foftenaod  ircfatd 
Operation/' 

}idi'97*  have  wooden  Moulds,  for  the 

^^aiing  of  ihefc  Muffles,  {Plat.  I.  Fig.  13). 
(<  IjJI^  Matter  which  they^e  made  of,  is  the 

i^lipeastfii^.Qf  j^elU  provided  it  be ^iriit^e 

^ore  moiftencd  .an4  plwhfc  *. 

i99.  To  form  your  Muffles,  gather  in  one  Mafs  a 
Efficient  Quantity  of  Clay  prepared  i9S.>aod 
.^.iA^dy  To  as  to  be  iuflMfw4au  ph^(^  ^nqed  i| 

with  TOUT  Handst  wf.  ii  «n>9a  a  Plane  of 
iH*  any  otheif  that  may  be.not  much  changed  by  the 
Mjifture;  extend  the  Mafs  evenly  iaio  a  Cake  a  lit* 
.  tie  longer  than  the  Muffle  to  be  nrade,  fo  broad  as 
^x^cced  afmali  Matter  the  Boeder  of  the  laid  Mui^ 
and  fo  thick  as  that  tmoift  more  tbin<  I^^i^fM» 
4DQUt  two  gconxetrical  Lines  thidk,  may  be  cut  off 
^rom  it :  Which  is  eafily  done,  by  rolling  upon  the 
-Mafs  of  Clay  a  wooden  Rolling-pin,  llrewed  fir  ft 

^l^btly  with  AJhe^  or.  Ch4l[^  ^  Witb^Ati^n  t^^ffa 

.      Note  Windfor  Loam  alone,  or  Sttnrferidgc  Clay  alone,  win 
«tkc  V/ery  good  MutHcs  :  but  Lie  bed  art  made  of  Sturbridgc 
p.  ii,  and  old  Muffles,  or  melting  Pots,  made  of  SturUrid^ 
6«y,  which  have  b^ea  afcd  in  the  Ere^  beat  to  Eat;  powder,  p.  »• 

ass  flBiat*  .  .  > 

z  Wire 
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Wire  well  flretched  out,  cue  off  from  the  Cake . 
(N*       *  th*^  Plate,  with  great  Caution,  left  ic^ 
ih6iil&  bmk ;  takeit  away,  and  having  fi'rft  fmcbed  ^ 
ir      iirkh  Btcon  or  OU^  clap  it  upon  tKe  cowftx  \ 
fztt  of  the  MbuJd  (PAl.  I.  F/V.  Xlll.)  3.  Then  in  ] 
the  fame  Manner  fhiit  the  hrndef-Part  of  the  iiid  ' 
Moiild,  with  a  like  Latnina  made  Semi -circular,  fo 
that  the  Border  of  this  Latwna  may  be  joined  tOgjC*  \ 
ther  with  che  hinderwBonler  of  the  Lamina  dpoei  m ' 
convex  Pint  of  (N*«.>  the  Mould  1' #h)ch  is  ef-* 
ftded  with  Water,  without  which  the  hlnder-/^;;;;«^ 
woufd  not  ftick  to  the  fore  one.    4.  By  the  fame 
Method^  you  may,  if  jrou  think  it  proper»  annex 
the  Bottonit  m  tbe  infenor  Edges  of  mt  above*m^nV ' 
tioned  two  Tjorinth.   Otbenrife,  you  may  leave* 
the  Bottom  moveable,  making  it  of  a  fmall  Lamina 
cut  off  from  the  Cake:  In  which  Cafe,  however,  it 
muft  by  its  Breadth  exceed  by  half  an  Inch  the  Sides 
and  hinder-Part  of  ^  Mufflb  fN«  %.  and"  i\  that, 
the  latter  may  with  the  greittr  SMUricjr  fbmd  upon^ 
it  as  a  Bafis.   Then,  with  your  Hand  wer,  rubtho 
Muffle  thus  made  all  over ;  that  the  fmali  Chinks,' 
perhajn  not  ften,  may  by  this  Means  be  cIo(ed  up 
on  every  fide»  and  the  Qm  dofdy  joiiied  to  tbs 
Mould.  6.  When  the  Mtnt  applied  to  the  Mould 

has  been  for  fon^e  Hburt  in  the  dry  Air,  and  it  is 
become  hard,  cut  off  from  it  fomc  Pieces,  in  the 
Manner  arorefaid  f§  Mg6.  Ceroll.)  and  (Plat.  IL  Fig. 
L  ind  II.)  which  dMe.  tdie  the  Mould  ibftiy  tMy  i 
For  if  the  Muffle  Aould  dry  perfedly  upon  it,  ic 
would  certainly  crack.  When  afterwards  the  MuflB< 
rxpofed  to  the  Air  fbr  fomc  Days,  is  quite  dried, 
it  b  at  iaft  baked  in  a  Pocter'a  Oven,  or  ev^n  in  the 
tflay^Oven  hereafter  to  be  deferibed;  tn  fuch  . 
Manner,  neverthdefs,  that  in  the  latter  Cafe,  the 

Coals,  being  lighted  above  firfl,  may  communicate 
tbe  Fire  flowly  down  to  thofe  underneath  :  Ocher- 
wtfe,  indeed,  the  exccffive  Force  of  the  Fire  wotti4 
certainly  occafion  Cracka  in  the  Muffle,  For  which 
Realbn,  it  is  much  fccufcr,  to  bake  it  in  the  -Mt 
McQAcr  inencioncd*  aoo<  If 
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A06.  If  jou  adapt  to  the  r nnirT  MnwH  (Tfcf- 
/7/.  XIII.)  another  Coocavc  one  (Pist.  L^.  XIV,> 

hi  the  Manoer  defqibcd  in  the  ExpficzooQ  of  tbe 
Figure  juil  cited^  fo  that  the  Cl£j  betMca  tktm  jut 
be  formed  by  a  ftrong  Pr^|be }  ihb  wBl  trr^Vr 
Nf  uffks  much  mere  folid  with  le&  TrouWe^  kh  ap» 
to  crack,  and  more  capable.to  refift  tbe  Fire.  How 
this  is  done  in  tbe  followirg  Manner.   Put  CZc^a 
little  drier  than  the  foregoing,  or  that  kind  of  C^ji 
which  is  improperly  called  frCTr^C/rr*,  intathebol* 
low  Mould,  rubbed  6fft  with  Bacon -f,  and  1^ith  your 
Hands  exten<^  it  on  (be  Swi-cylindricai  Cavity  oi  the 
Mould,  and  ag^nft  the  Board  at  the  binder  Farf 
(flai,  I,  Fig.  XIV.  / m)  then  put  upon  the  extended 
Gay  the  Convex  Mould,  rendered  Imooth  with  Ba- 
con V  fo  that  the  Sides  of  it  may  be  equally  diftant 
fronvihc  upper  Border  of  the  concave  Mould  :  Theq 
put  upon  it  the  upper  Board  (Plai.  1.  Pg.  XIV.  n.  o.) 
with  Screws  belonging  to  it  (g)y  and  by  means  of 
them  prefs  it  fo,  as  that  the  B(  ard  put  upon  it  may 
touch  tbe  Bod  J  of  the  concave  Mould:  Which  done, 
prd's  finally  tbe  Coi^v^x Mould  as  much  as  poffiblc 
againd  the  other,  by  means  of  the  hinder  Screws, 
L  Fig.  XIV.  then  loofe  the  Screws, 

«nd,  after  having  taken  away  the  hinder  and  upper 
Boards,  take  out  the  Convex  Mould :  Which  is  done 
by  means  of  a  Screw  {Pla/.  I.  fig.  XIV.  lil.p)  that 
ferves  as  a  Handle.    Thus  you  will  have  a  Muffle 
formed,  which  is  eafily  taken  out  of  the  cylindrical 
Cavity,  and  from  the  Bafis  of  which  Segments  may 
itnmoiiacely  be  cut  off:  Finally,  dry  it  well,  and 
bake  it  as  the  foregoing  ones  (§  199).  '  • 
'   201.  WhenlargerA(h-Veffelsor9V/?j(§  iS^Jareto 
|)e covered,  they  ufc large  fpheroidal  Muffles  C  Plal.  II. 
fig.  III.)  made  of  caft  Iron,  or  they  make  Muffles  of 
the  fame  Kind  with  Clay,  and  upon  Moulds  of  the 
.   fame  Figure  (Plat.  II.  Fig.  IV).    Then  the  Mafs  of 
f/ay  is  extended  with  wet  Hands  only  from  the  Top 

•  ^  WinJfoT  Loam  is  as  good  as  any.  • 
;  -f  Black-Liod  powdci  J  is  bciicx. 
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of  'ttie  fpheroidal  Mould  cowai4s^the  Borders  i  And 
ttim^  Mofflsiis  fDide  wiib^oo  great  Tnmble/  .  > 
i  202.  You  fee  the  Figure  of  the  nieUing  Pots  and 
Crucibles  {Plat.  II.  Fig.  V.  and  VI).  ThefcVeffels, 
when  laulU  are  made  with  a  Bafis  siJi.ttk  wider; 
both  that  they  iQty  not  be  thro^wn  down,  upon  wfaat 
diey^are  ftt  on»  by  the  Cotls  put  upon  them,  and  left 
they  ftioukl  fall,  when  taken  out  of  the  Fire,  and 
put  upon  a  Pavctnent  not  exaAly  horizontal 

203.  Thefc  Veflels  (§  202.)  are  formed  in  woodea 
or  J^rafs  Moulds  divided  into  two  Parts,  from  Top 
to  Bottom,  that  they  may  be  disjoined  and  put  toge- 
ther again.  For  this  Reafon,  they  adapt  a  broad 
iiua-Ring,  to  the  outiide  ot  the  Mould,  in  fuch  a 
Manner,  that  the  two  Parts  of  the-Mould  may  bo 
joined  clofe  together,  by  applying  the  Ring  to  them, 
and  fe  para  ted,  by  taking  it  away  :  Which  appears 
better  from  i^Plat.  II.  Fig.  VII.  and  IX.)  than  trom 
the  Deicription.  However,  this  concave  Model  pro* 
cures  you  only  the  external  Form  of  the  Vefiel,  but 
the  inward  Cavity  is  made  with  a  Pcftle  {PlaL  II. 
Fig.  VIII). 

204.  The  Matter  thefe  VefTels  (§  202.)  are  made 
oft  may  be  the  iiime  as  that  of  the  Tefb  and  Muffles 

(§  188  to  190).  Obfervc  only,  that  it  is  proper  to 
make  ufe  of  the  like  Veflels,  which  have  alrtculy  fuf' 
tained  a  great  Fire,  and  are  very  clean,  reduced  into 
Powder,  to  correft  the  StifFnefs  of  the  Clay. 

205.  To  make  Veflels  (§202),  with  this  Jppara^ 
tus  (§  203),  put  your  hollow  Mould  within  the  Iron 
Ring  (F/^.  VII.  and  IX),  and  lay  it  upon  a  firm 
Support :  Then  fill  the  Cavity  of  the  Mould,  with  a 
fufficient  Quantity  of  Matter  (§  204.)  very  ftiff } 
Which  Quantity  can  hardly  be  determined,  otherwife 
than  by  Exp^^i  iviice :  Then  prefs  it  down  with  vour 
Fingers,  or  with  n  wooden-Stick,  leaving  an  boiiow 
in  the  Middle;  lb  that  the  Matter  may  rife  a  little 
beyond  the  Sides  of  the  hollow  Mould;  Finally, 
put  into  it  the  Pcftle  {Fig.  VIII.)  rubbed  over  with 
Bacon,  and  drive  it  down  with  ieverai  ftrong  Si  okes 

of 
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oF  a  MaileC :  Then  cake  away  the  PeftJe  Motljr  $  and 
if  rbe  Matter  is  hard  enough,  and  the  hoilowf  Mould 

fufficiencly  polifhed,  the  WiTcls  niay  bt.  immediately 
taken  out  of  the  hoiiow  Mould,  by  removing  the 
King:  But  if  the  Matter  is  too  fliff,  or  too  moift'^ 
sod  the  hoUow  Mould  not  fufikientljr  fmooch,  take 
away  the  PeftJe  and  put  the  Mould  in  a  dry  warm 
Place;  and  by  this  Means,  the  Mould  may  be 
opened,  and  the  fmall  Veilel  be  taken  out  in  a  few 
Minutes.  When  thefe  Veflels  (§  204.)  are  lufficient^ 
ly  dried,  they  moft  be  baked  in  a  Pbttei^s  Oren. 

206.  The  larger  Crucibles  and  melting  Pots  are 
inade  in  the  fame  Manner*  Only  inftead  of  a  Mai<- 
Jec  we  life  a  Prefs»  to  foroe  the  Peftle  into  the  ccin<« 
cave  Moukl« 

«07.  There  are  Cautions  to  be  u fed  in  the  making 
of  thck  Veflels.  ( i .)  A  fufficicnt  Quantity  of  Mat- 
ter oiufl  be  put  all  at  once  into  the  Mould :  For  if 
you  add  10  the  Matter  once  comprefled  a  new  Lump 
of  the  lame,  it  docs  not  cohere  with  the  firft :  Which 
happens  likcwiic,  when  a  Quanuty  of  fmall  folid, 
or  at  leaft  compad  Malfes  are  put  into  it,  without 
having  litft  been  well  united  by  handling.  Hence 
come  many  Chinks,  and  Pores,  in  the  drying  and 
baking,  which  often  cannot  be  difcovered  by  the 
Eye,  nor  by  the  Sound  when  the  Vefllls  are  ftruck, 
aiid  mean  while  yield  a  quick  PafTage  through  them 
to  the  S^s.  (2.)  If  thefe  Vefiels  are  not  made  with 
a  large  Bottom,  the  concave  Mould  muft  not  be  be- 
fmeered  with  Bacon  :  Otherwiie,  when  you  take  out 
the  Feftle,  the  Veiiei  Iticking  to  it,  commonnly 
come)  out  of  the  concave  Mould  along  with  it ;  nor 
can  it  afterwards  be  taken  off  from  the  Peftle,  unlcfa 
you  break  it. 

208.  In  f  ufions,  it  is  often  neceflary  to  cover 
the  Veflels  with  Tiles :  Wherefore  1  give  a  Pic- 
ture of  them  {Plaf.  If.  Fig.  X).  Thefe  arc  made  of 
the  fame  Matter  as  ihc  uit  di  g  Po:s  and  Crucibles*: 

*  A  Piece  of  common  plim  Tik  may  fcrvc  aa  well,  if  made  to 
ht  (be  VcOel* 
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For  your  i^btnfnon  Edr^eiww^re,  whicb  h  generallf 

glazed  Willi  Luii^rgc,  i^rows  clainmy  in  the  ftrongeft 
Fire,  and  flicks  to  the  VefTels;  fo  that  they  arc  ta- 
ken off  with  difficiilrv,  or  even  melt  entirely.  It  13 
t\itn  better  to  die  off  Pieces  like  Tiles,  with  a  Knife,* 
frcm  a  Cake  of  Clay  f§  188.)  extended  upon  a  fiat 
Tabic,  of  the  Bigncfs  rtquifite,  according  to  the  dif- 
ferent Diameters  of  the  Vefl'cls  to  be  clcied.  Then 

?are  away  the  Borders  of  the  inferior  Surface  of  the 
iace  fo  cut  oflT,  which  is  to  touch  iimnediatdy  the 
Veficl  to  be  clofcd,  leaving  a  Slioulder  all  ruund,  by 
means  of  which  the  Tile  is  raftenecl  in  fuch  a  Manner^ 
that  it  is  not  eafily  removed  by  tlie  Poker,  or  when 
frefli  Coals  are  put  oit  the  Fire.   Finally,  you  pat 

in  the  Middle  of  the  oiitriue  a  iiv/M  B;t  of  the  fame 
Clay;  that  it  may  be  eafily  taken  away  or  put  on  the 
VelTel  ag4ia  with  Tongs,  by  meaoff  of  this  Kind  of 
Handle. 

209.  The  fmall  ftparatory  Cucurbites  or  MatrafTcs 
( P/i7f,  II.  Frg.  XL)  mull  be  made  of  very  tranfoa- 
rcnt  Glafs,  and  yet  capable  of  refifting  the  nioft 
corrofive  Menjlrua^  kll  they  fhould  be  corroded. 
Nor  muft  they  be  too  thkk,  efpcciatly  at  the  Bet- 
tarn  j  lor,  when  they  are  very  thick,  they  eafily  burft 
in  the  f  ire.  Let  them  be  eight  or  ten  Inches  high, 
with  a  very  narrow  Orific  e,  hardly  half  an  Inch 
wide ;  left  the  Mattel"  therein  contained,  being  in  a 
violent  Ebullition,  fhould  ritJ»  over  the  Mouth  ofche 
VcfTcl,  or  at  lead  Part  of  ic  be  thrown  out  in  fmall 
Drops,  like  a  thin  Rain,  to  which  there  is  always  a 
Jittle  of  the  Metal  adhering ;  that  in  Ihoit  a  greater  • 
Repercuflion  of  the  Fumes  may  be  made.  The  bt>t- 
tom  has  a  fufficicnt  Capacity,  when  it  contains  one  or 
two. Ounces  of  ylqua  tortU.  It  is  befides  proper, 
that  their  Orifice  be  turned  backwards  into  a  bnoad 
Margin  or  Lip,  le(t  the  Solutk)ns,  when  poured  out» 
lliOciiJ  run  down  along  the  Sides  of  ihc  VefTel*. 

210.  To  fupport  fuch  a  fmall  Cucurbite,  209.) 
we  ufe  a  Trivet  (Plat.  ii.  Fig.  XiLj  fo  noade,  that 

*  A  dean  Fhrtna  Wi^e  FUik  will  ferve  U£Od  occaHon 
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fmJi  Cucuriiiies  of  this  Kind,  god  fome  of  a  Size  A 
Jirile  larger,  imj  be  put  upon  t(  with  equal  Security* 

Therefore,  let  the  Feet  of  it  be  fprcad  wide  alundLr, 
tluc  iome  lighted  Coals  may  caiUy  be  put  uader  or 
tMkm  away,  aqd  all  the  Appcacaoce«  of  the  Soiutioa 
liecarefuUy  «aadnai, 

ail.  Next  ap  this,  wc  ufe  %  Copper  S\clkt  or 
GUIs  Bowl  ( Plat,  IL  Fig.  XIII.)  furniflicd  with  an 
tlandle  and  a  Nibt  f^  the  wafhUig  ckao  of  the 
oi  &imr  pnecipitated  fcgr  CSs;^^  out  of  ^iU4 
F^Mi,  It  M  tiie  bftt^r  when  ci)4da  of  Copper^  becaufe 
it  tiitn  can  expel  u  iutcvcr  Quantity  of  SUi;er  remains 
in  the  Solution  after  (he  Precipitation.  For  there 
jstnains  almoft  always  fomething  of  it.   T^ht  Uiame- 

fier.  of  ihia  Vd&l  oiiuft  be     ipches  m  more,  it$ 

Depth  about  four  Inches. 

2  12.  You  mud  furdicrmoie  liave  at  hand  a  fmall 
golden  Dith,  one  inch  broad,  and  hal/ aa  Inch  deep, 
iPiai.  n.  Fig.  XIV.)  which  krycs  to  Jieat  the  GoJU 
m  red  hoc»  from  which  another  Metal  has  been  eroded 
in  a  docimalUcal  Operaiion ;  that  any  remains  of 
the  Menfiriium  fiilt  adhering  to  it  may  be  diihpatcd. 
It  imift  be  made  of  the  parcft  Gold :  For  ia  an 
Eartbca  Diih,  growo  porcais  and  brittle  by  the  Sepa* 
ratio. J,  part  of  the  Gold  might  be  ! craped  off;  And, 
it  it  were  maiJe  of  another  Metal,  it  would  eitlu  r 
melt,  not  being  abk  cp^liil  fo  great  a  Fiit'>  or  cait 
Icaily  Si$ria$^  or  even  be  corroded  by  the  Mcn/lruum 
moiataiag  in  the  Cold  \  and  thus  would  both  ways  di- 
mkiilli  the  weight  of  die  GoUy  and  deceive  the  Ailaycr. 

a  13.  You  muii:  likewik  have  a  particular  I  on 
Trivet  {Pia.  II.  Fig.  XV.)  adapted  to  this  Dilh 
(§212)^  to  fuppon  it. 

214.  Tiic  v.aiiiing  Trough  or  Tray  {Sittila  liva^ 
Irna^  Plat.  II.  f  /f .  XVI.)  is  an  oblong  Vcfle!,  in 
which  the  lighter  apd  improBtabk  Parts  of  the  Ores 
are  wafted  oft;  by  poufpug  Water  upon  then)  and 
ftirring  ir.  Jc  muQ  be  made  of  Ecrtb  or  oF  Stone^ 
Aot  gi^zfidy  liiov^h  of  a  clean  foiOQU;^  bunace*  1 1^^^- 
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ever,  any  other  Veffel  of  a  middling  Capacity,  and 
pfctty  wide,  may  fervefor  the  laaie  Ufe. 

015.  Finaliyt  you  mufthave,  for  the  Granulation 
of  Lead  and  Tin  above  defcribed  (§  44.)  a  granulate-* 

ing  wooden  Box,  with  its  Cover,  and  fo  large  as 
that  iome  Pounds  of  Metal  may  be  containeci  and 
well  (haken  in  it.  You  have  the  Figure  of  it  f^Plai. 
IL  Ftg.  XVII). 

21O.  But  to  granulate  Metals  the  wet  Way,  you 
may  ufc  any  ^'ciicl,  if  it  be  but  wide,  filled  with  cold 
Water,  which  muft  be  ftirred  about  with  a  Broom. 
For  Inftance,  the  Meul,  when  a  good  Quantity  of 
it  is  to  be  reduced  into  Grains  at  once,  is  fim  melted  ; 
then  with  a  very  fmall  red  hot  Crucible,  held  with 
a  Pair  of  Tongs,  it  is  laded  up  out  of  the  larger 
Yeffel  wherein  is  the  whole  melted  Mais,  and  whilo 
another  Man  fttrs  ihe  Water  about  with  -  the  Broom» 
which  he  then  raifes  one  half  above  the  Water,  you 
pour  it  all  at  once  upon  the  faid  Broom,  that  it  may  tall 
through  it  into  the  Water.  But  the  Sprigs  of  the 
Broom  muft  not  be  too  clofe,  left  the  Meul,  being 
Hopped  by  fo  many  Obftatles,  fhould  wax  cold  too 
foon;  and,  by  being  detained  between  their  Interfticcs, 
adhere  to  them,  and  not  reach  the  Water.  When  all 
the  Metal  has  been  thus  injeded»  and  the  Water  de- 
canted, you  will  find  it  divided  into  fmall  Particles. 

2 1 7.  5omc  ufe  a  panicular  Machine,  made  on  pur- 
pofe  tor  this  Work,  and  reprcfcuti  d  {Plat  II.  Fig. 
XVIIl).  They  take  a  wooden  Cyhndcr,  fix  Inches 
long,  and  ten  in  Diameter^  and  adapt  to  it  an  Axis 
and  Handle,  like  a  Grindltone.  Then  cut  all  roun4 
longitudinally  fix  or  tight  Channels  abf)nt  tiiice  In* 
dies  deep.  Then  put  the  Cylinder  thus  prepared 
upon  aTuborwide  VelTcl,  like  that  defcribed  ($a  16)1 
fo  that  the  Axis  of  it,  being  received  by  Semi-circular 
Cavitits  c  ut  in  the  Border  of  the  Vcflcl,  may  be  kept 
fteddy,  Icil  it  ftiuuld  ily  out  of  its  1'.  ict:  in  the  Ro- 
tation. Then  the  VelTcl  is  filled  with  Water  to  tuch 
an  Height,  as  that  one  third  Part  of  the  Cylinder 
may  be  iaiaicrfcd  in  the  W^iLui  ,  diCii  thiow  the 
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jndtad  Metal,  laded  up  after  the  Manner  mentioned 
(§  2i6.)  upon  the  Cylinder  juft  defcribed,  which 

muft  be  turned  all  the  while  upon  irs  Axis  with  the 
Handle.  By  this  Means,  your  Metal,  made  thinner 
than  after  the  foregoing  Manner  (§  2 16 J  wili  be 
comminuted  into  thin  Places  rolled  together. 

Scholion.  By  both  thefe  Methods  (§216  and  «17.) 
amhined,  you  may  very  well  and  ^^ith  Security  gram- 
iate  Goid,  Silver,  and  the  feveral  metalltck  Mixtures : 
Bm  there  is  always  fome  Rtjk  in  the  granulating  of  Cop- 
per :  ^0  mjmd  wbieB;  you  muft  pour  only  in  a  fnmll 
^ManJitVy  and  zvitb  a  /mall  Stream :  Which  is  more 
fecurely  done^  if  the  "Transfufion  ;.r  made  through  a  red 
bat  OrudbU^  hewing  afew  fmallHoles  at  bottom  ;  that 
ibe  Copper,  being  as  it  were  previoufly  divided  by  this 
ftraining,  may  thus  fall  uf$ntbe  Broom  (§  2 16  J  or  upon 
the  Cylinder     2  \  J),  * 

2 1 8.  The  Cennenc- Pots  are  cylindrical  VefTels,  made 
of  Potter's  Clay,  with  Tiles  adapted  to  them,  and 
tamed  by  Potters.  The  Size  of  thefe  Veifels  mufi  be 
f  rcpoftio:.eJ  to  the  Quautity  of  Cement  to  be  put 

153.)  into  them.  However,  it  is  not  proper  to 
aaakc  ifacm  above  eight  or  ten  Inches  broad  :  For, 
when  larger,  the  Fire  ads  with  DiiEcuicy  and  In* 
equality,  efpecially  in  the  Middle  of  thero. 

219.  You  are  to  obferve,  that,  in  the  making  of 
thek  Eanhcn  Veilels  (^218.)  and  of  thi-ir  Covers, 
all  kinds  of  Qlay  contract  and  take  up  a  kii'cr  Space 
in  the  drying  and  baking:  Infomuch  however,  that 
the  purer  Clay  contrafts  one  tenth  Pan  of  its  Dia- 
merer:  But  the  more  it  is  mixt  v;irh  Sand,  or  fome 
other  Dull  of  Scones  and  Veliels  already  baked,  the 
leg  it  diminifiies )  this  Diminution  b^ine;  fomctimcs 
hardly  perceptible.  Therdwe,  if  a  VeiTel,  or  a  Co- 
Ter  of  a  determined  Size,  is  to  be  made  of  Clay;  it 
inuft  be  made  greater  than  the  required  Bulk,  in 
proportion  to  the  Diminution,  which  Experience 
teaches  you.  Clay,  either  crude  or  prepared,  under- 
goes m  the  drying  up  of  it.  *  ' 
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The  mcttiiij^-CoM  (Plah  IL  F^^  XIX.> 
fervea  for  the  Precipitatiofi  of  meUod  Meeals,  Wbicfc 

is  made  when  two  Bodies,  melted  together,  ai  d  yet 
not  mixing  perfedly  with  one  another  in  the  Fulion^ 
iqp«rate  of  tbeir  own  Accord  into  two  Stcata,  oi| 
account  of  their  differettf  fpecifick  Gravity*  Tfak 
rrecipiutioa  might  indeed  be  made  in  the  iame  Vef- 
fel  wherein  the  Fufion  i*?  made  :  Bur,  in  this  Cafe, 
you  would  be  always  under  the  Ncceflicy  of  breaking 
the  ineltmg  Pot  every  Time ;  becaufe  the  Part  pre* 
cipicatcd  capnot  be  got  out  of  it,  when  this  Veflei  is 
intire.    Therefore  we  life  for  this  Work  the  above- 
mentioned  kind  of  Cone,  into  which  tlie  melted  Maf^ 
is  poured,  and  out  of  which  it  may  be  ^ly  takea» 
when  the  Precipitation  is  perfe£^.  *  But  as  the  Quan-  . 
tity  oi  the  Matter  lo  be  precipitated  is  often  but 
fmall,  the  con.cai  Figure  has,  on  this  account,  been 
i^afljgoed  to  the  melting-Cones,  doubtlefs,  that  the 
heavy  Matter,  fubfiding  to  the  Point  of  it>  may  be 
collcded  into  one  foHd  Regulur. 

22! .  The  mcking-Cone  is  made  of  Copper  or  of 
Brais,  that  the  loiide  of  it  may  be  fufficienily  po- 
lifhed.  When  it  is  made  of  Brafs»  you .  muu  uke 
care  that  it  be  not  made  too  hot :  For  then,  when 
you  ftrikc  \i  Willi  .iiiy  force,  it  cahly  fplits,  on  account 
of  the  Britclenefs  of  this  Metal  in  a  great  Fire, 

222.  When  the  Quantity  of  the  melted  Matter  to 
be  precipitated  is  confiderablei  you  may  u(e,  inftead 
of  a  melting  Cone  (§221),  a  large  Brafs  or  Iron- 
IViortar,  or  any  large  Iron-VefTel  v/hatevcr. 

223.  Finally,  when  melted  Meuis  or  Semi-Metals 
are  poured  out,  in  order  to  be  examined  clofely,  or 
afterwards  aOayed  in  part ;  it  is  proper,  in  the  pouring 
out,  to  give  them  an  oblong  F"'oia)  not  over- big:  Bc- 
caufe  ihcy,  by  this  Means,  are  more  eaiiiy  divided, 
and  cut  iiuo  fmall  Bits.  In  order  to  this,  they  ufe4l 
Set  of  Moulds  (Plat.  II.  Fig,  XX.)  called  an  Ingot, 
having  one  or  many  prifmatical  or  Ihm  c  y  uiui  icJ 
iri^iuv*^,  oi  diilaeac  Sizes,  and  well  poaHied,  wiih 
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m  vtiy Joqg  Handle,  aa4  mukioC  iroo^tfat  propectit 
Matter  for  tbb  iaftraoaeiic*  .  ' 

224.  But  whtn  a  fmall  Mafs  of  precipitated  Metal 
IS  forthwith  and  entire!/  to  be  put  into  a  Coppel  j 
cbejr  cfaii&  to  uie  a  Mwidy  baviiig  the  Form  of  a  ^c^* 
flocnt  of  « little  SphiM^  aad  nuKie  likcwife  of  Iroa^ 
fuch  as  is  cooninoniy  emploftd  in  pouring  oot  &ich 
Ores  as  have  been  extraded  aad  fconhcated  hy  Lead. 
By  this  Means  you  arc  lim  to  hinder  the  Unaii  aio^ 
tallick  Mafii,  from  fcrapiiig»  with  itt  angulous  Sur- 
face,  4mf  Pacticle  of  the  ueodtr  Bottom  of  the  Cof^ 
pel,  while  it  is  put  into  a»  aod^  by  this  Means, 
from  making  it  rough. 

225.  All  thefe  MoUlds  221,  and  224.)  muft  be 
wU  heated,  before  the  Mecal  is  pouted  into  than  1 
left  they  fliould  happen  to  be  a  little  wet.  Or  con- 
tradl  a  Moillure,  efpecially  in  cold  Weather,  by  the 
fuddeo  tieat  of  the  melted  Mak  being  poured  iot# 

<  *chcai :  In  which  C&£^  the  Matter  poured  in  is  often* 
times  difplodcd  with  Tcry  great  Danger* 

226.  Moreover,  they  niuft  be  prcvioufly  faicered 
over  wi(k  Tallow,  that  the  li€gulus*s  may  be  more 
cafily  taken  out  of  thetn^  and  tbu  the  Cavity  of  the 
Moulds  maiy  not  be  comided,  by  the  Mafs  poured  into 
them.  But  ii  a  very  great  (^antky  oi  Metal  is  to 
be  poured  out,  efpecially  of  a  very  fulphurcous  Me- 
tal, Of  precipitated  by  means  of  Sulphur*,  the 
finieering  of  the  Cone  or  of  the  Mortar  with  TaJJow 
is  iijrdly  fufScien:,  to  prevent  the  Corrofion  juil  men- 
tioned :  Beciufc  the  large  Mafs  of  the  Matter  pourr 
ed  in  remains  I  o:  lor  a  confiderable  while.  There»- 
foie,  in  this  Cafe  they  oie  a  Lute,  reduced  to  a  iUa 
Pap,  with  Water,  whicb,  being  appliod  yxtixy  thin  tp 
the  Infide  of  the  Cone,  or  of  the  Mortar,  is  after- 
wards dried  up.  Thu^  by  means  of  this  Cruit,  the 
Action  of  the  Sulphur  opon  the  Metal  of  the  Cone 
is  certainly  prevented*  Nay,  pure  Copptr  itfcif, 
thoug  h  It  be  melted  witii  no  Sulpliur,  operates  f(jme- 
thing  like  this :  Wherefore,  it  is  aa.ciiary  la  thia 
Cafe  to  ufe  the  faid  Precaution, 

227.  Finally, 
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21  J.  Finallv,  AlTiying  requires  that  you  fhould 
hiv!  r-vo  Mortars  *,  one  of  Iron  and  deep,  to  beat 
Bodies  fmail;  the  other  Icfs  deep,  of  Iron  or  fyoed^ 
and  wide ;  this  muft  have  a  wooden  Pcftle.  I  hs 
l-'.tcer,  mcll:  common! v  of  hcn^  fervcs  for  Amalra- 
mations:  For  Iron- Mortars  are  molt  fir  tor  this  Work  j 
becaufe,  though  fomething  of  the  Iron  be  eroded  by 
the  Trituration,  it  nerertticlefs  mixes  not  with  the 
Arr.  ;  ;^  nii:  So  that  Iron  is  to  be  preferred  to  all 
other  Mctvils,  in  Operations  of  t!iis  kind.  Befides, 
Mercury  may  be  moderately  heated  therein,  whereby 
the  Amalgamation  is  very  much  accelerated:  Which 
cannot  be  fo  cafily  effeftcd  in  a  Wooden-Mortar. 

228.  Befidcs  for  fome  Operations  not  direftly  be* 
longing  to  the  Art  of  Aiiayi;.g,  though  it  is  proper 
that  the*  A0aycr  Ihouid  be  ab!c  to  make  them,  by 
help  of  his  own  Skill,  you  muft  have  didiilatory  VeH- 
fcls,  fuch  as  Earthen  and  Glafs-Cucurbites  and  Re- 
torts :  But  thefe  beinn;  fufficicntlv  known,  and  de- 
fcribed  cvpry  where  in  chemical  Books,  I  need  not 
here  be  very  particular  in  defcribing  them.  I 
fhall  only  obferve,  that  the  Glafs-Veffels,  which  are 
to  kiiluin  a  great  Fire,  arc  the  better  as  they  are 
thinner :  For,  when  thick,  they  foon  fplit.  But  it  is 
the  contrary  for  the  Recipient,  which  muft  be 
thicker. 

«29.  When  the  Veflels  228.  j  are cxpoftd  naked 
to  the  greatcft  Fire-,  it  eafily  happens,  that  they 
burft,  by  throwing  frefn  cold  Fuel  into  the  Fire:  For 
the  preventing  of  which,  you  muft  have  Rccourfe  to 
Lorication  or  Coating.  This  is  performed  in  the 
following  Manner:  lake  fomc  ot  the  lairic  Matter, 
01  which  the  Muffles  and  Crucibles  are  made  f  188  ), 
and,  inftead  of  Water,  moilten  it  with  frefli  Blood, 
not  yet  coagulated,  and  diluted  with  twice  or  thrice 
'  the  fame  Quantity  of  Water,  to  make  a  thin  Pafte 
of  it:  Then  add  to  rln:.  i'aite  Co\v-hai*s,  or  others 
not  vcrv  lonj;  nor  ftiff :  And,  if  you  iiave  at  Hand 
Glafs  pulverized,  and  fifted,  it  may  aifo  be  of  Service, 
to  mix  fome  of  it  with  the  reft.  Then  with  this  Mafs 
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bcfmear  your  Vcflcl  wuh  ii  I'cncil,  ^nd  dry  it:  When 
driedy  beimear  it  a  fecond  Time,  and  dry.ic  again  : 
Kepest  this  a  third  ain]  fourth  Time,  till  the  Vcllet 
he  covered  over  with  a  Cruft  or  Coat,  one  third  or 

luufiii  V'jiii  ut  an  LilH  thick. 

Scholion.  ^ q  htnder  the  Blood  from  coagulating  j  you 
wtufi^  "jjhtn  it  is  ju^  lit  out  of  the  Ammdyfiir  it  witb 
your  Hand     with  a  Siickj  tiU  it  is  quite  cold:  Beiug 
thus  atteuuatedy  it  will  rmainfor  feme  Days  without- 
coagulating, 

2  jO.  When  you  arc  to  diilil  ftrong  corrofive  Spl- 
riis»  it  is  proper^  for  the  Ihuttiiig  of  the  Vefiels 
(§128.)  dofe,  to  mix  with  the  abovefaid  Pa&:^ 
(  229.)  Bole,  worked  with  Whiles  of  Eggs  diluted 
with  Water,  in  a  Quantity  not  to  be  determine  other- 
urife  than  by  Experience :  This  wiU  give  you  a  Lute* 
which  will  coafino  ftrong  Vapours* 

IL  0/'  ^  U  R  N  A  C  £  S« 

231.  As  the  Pradice  of  Aflaying*coniifts  chiefly 

in  the  refining  of  Foffils  by  Fire ;  you  are  to  have 
initruments,  in  which  the  Fire  may  be  contained,  ap- 
plied to  the  ^ubjc^,  and  augmented  or  diminiihed  to 
any  Degree  at  your  Pleafure* 
2  J2.  The  firft  Furnace,  peculiarly  called  the  Aflay^ 
.  Oven  {Plat.  IH.  Fig,  I.)  is  made  in  the  following 
Manner,  i.  Make  wiih  Iron  Plates,  a  hoiiow  qua« 
drangular  Prifm,  eleven  Inches  broad,  and  nine  In- 
ches  high,  (1  a,  b  b),  ending  at  Top  in  a  holbw 
quadrany;ular  PyraniiJ  [h  b,  c  c)  fcvcii  Inches  high, 
terminating  in  a:i  Aperture  at  Top  fcvLii  Inches 
Iquarc.  Hut  (his  Priim  muft  be  clofed  at  Boccotn 
with  Cicb  another  Iron  Place,  which  ierves  as  a  Bafts 
or  Bottom  to  it  (a  a).  2.  (fear  the  Bottom  make  a 
Door  (e)  three  Inches  Ihgh,  and  five  Inches  broad, 
that  leads  to  the  AHi-hole.  3.  Above  this  Door,  and 
at  the  Height  of  fix  Inches  from  the  Bafis,  make 
another  Door  ('f),  of  the  Figure  of  a  Segnnent  of  a 
Circle,  fou^  iacUc«  biuad  ai  iu  IkG^,  aiiU  lUree  In* 
^  chcs 
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ches  and  ;i  half  high  In  the  Middle.  4,  Then  faften 
three  Iron  Plates  uii  the  lore- Part  of  this  Furnace: 
Let  the  firft  of  them  (gg)  eleven  Inches  long,  ami 
hatf  an  Inch  high,  be  clapped,  ks  lowtt  Edge, 
gainft  the  Bottom  of  the  Furnace,  with  three  or  ibuf 
Kivets,  in  lurh  a  Manner,  that  there  may  be  between 
the  uji^r  Edge  oi  Vic  laid  Place  and  the  Side  of  the 
Furtiacey  a  Groove  fo  wide,  as  that  the  Sliders  of  tha 
lower  Door  (kk)  may  be  put  into  if^  and  frecljr 
move  backwards  and  forwards  therein  :  Thcfe  mult 
be  made  ot  a  thicker  iron-Plate.  The  Iccond  iron- 
Plate  (h  h),  eleven  Inches  kmg,  three  Inches  highi 
and  perfedly  paraHel  m  the  foregoing  Plate,  muft 
be  clapt  in  the  Space  between  the  two  Doors,  in  luch 
Manner,  that  both  the  upper  and  the  lower  Edge  of 
it  may  form  a  hollow  Groove  with  the  Side  of  cha 
Fiffnace*  One  of  theft  Grooves,  whkh  looks  dosm^ 
wards,  lerves  to  receive  the  upper  Edges  of  the  Sli- 
ders, that  fhuc  the  lower  Door  (N"*  2).  The  other, 
that  looks  upwards,  is  to  receive  the  interior  Edges 
of  the  Sliders  of  the  fm%li  Doorabove  fN**  3).  The 
third  Hate  (i  i)  which  is  like  the  firft,  moft  be  ri  vetted 
clofe  above  the  upper  Door,  in  fuch  Manner,  that  it 
may  form  a  Groove  looking  downwards,  and  con- 
tiguous to  the  upper  Edge  of  the  npper  Door'(N«.$.) 
5.  In  order  to '(hut  both  Doom  fN*  a.  and  3)  you 
jri..ll:  adapt  to  each  of  thcn^  two  Sliders  made  or  Irou 
Plates,  that  n^y  move  withi'i  the  above-mentioned 
Grooves  (k  k  I  1.)  But  the  two  Sliders  Le'onging 
to  the  upper  Door  (N"*  g.)  muft  have  each  a  Hole 
near  the  Top;  that  is,  one  a  fmall  Hole  f  Part  of 
an  Inrii  broad,  and  one  luch  and  -a  half  long  (m); 
and  the  other  a  Semi-circular  Aperture,  one  inch 
high  and  two  Inches  broad  (n).  Let  befides  each 
Slider  have  a  Handle,  thbtthey  may  be  hid  hold  of, 
when  they  are  to  be  moved.  6.  Moreover,  Icc  live 
round  Holes,  one  Inch  broad,  be  bored  in  the  Furnace  ; 
Two  of  which  muft  be  made  in  the  fore- Parr  of  the 
Furnace  o),  two  others  in  the  back  Part,  all  at  the 
Height  gr  five  Inches  tiom  the  ilouom,  but  three 
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and  ahaif  dtftant  from  each  Side  of  the  For- 
^  \%9SA  fintUft  t  Hole  (p),  at  the  Hdgbt  of 
one  fiicli«b0?setlieupper  Edgeof  tht uppes  Door  (f)» 
7.  In  fhort,  let  the  Infidc  of  the  1  urnace  be  armed 
with  iron- Hooks,  jetcing  ouc  iialf  an  Inch,  aad 
jjbOMt  tkroe  laches  ^Itftarvt  frocn^each  other,  to  fafteil 
die  Lute  wtdi  Hvhtch  the  Fomece  fa  to  ke-  comred: 
ow  within*  8.  Let  then  an  iron,  moveable,  hollow^ 
quadrangular  Pyramid  (q  j  three  Inches  high,  be  ad- 
apted to  the  upper  Aperture  (d)  of  theFuroace  at 
die  Bafia  ievea.Iocbes  breadi  ending  upwardaiac 
bollew  Tttbe  (r)  three  Inehea  hi  DUmeter,  two 
chcs  high,  ain^oll  cylindrical,  though  fomewhatcon^ 
wgent  at  Top.  This  pronDiaenc  Tube  Icrves  to 
fiifport  »¥«Mmel  or  Fkie^  whkh  is  almod  cylindrical, 
MImt,  nide  of  Iigo-Fiaces«  and  two  Foot  high  (t), 
aed  which,  when  a  rery  ftrong  Fire  is  required,  is  put 
perpemiicuJarly  upon  the  fhorcer  Tube,  in  fjch  Man- 
neTy  thac  k  enters  dole  hico  kone  Inch  and  a  half  or 
tiNi  loGbea  deepi  'and  may  again  bt  taken  off  at  Plea»* 
fare,  wi»  «cliemit  AO  need  of  io  ftrong  a  Fine*  Boc 

ihispyramidalCovcr(q)muftbefideshave  twoHaniiles 
(&  adapted  to  it,  that  it  may  be  laid  l:K>kl  of,  and  thus 
ke  Bken  vrntf  -m  pot  on  again.  And  diataius,  b&- 
iBg  putHMitbe  Apeimre  (d}af  the  Furnace,  may  oat 
be  eafily  thrown  down,  let  an  Iron  Place  be  rittcted 
to  the  right  and  left  upper  Edge  of  the  Furnace  (c  c), 
and  be  turned  down  toward^  the  Infide,^  ib  as  so 
loake  a  Furrow  open  before  and  behind,  into  which 
ibfe  lateral  Edges  of  the  Cover  may  enter  and  beTaift*- 

ened,  ar:J  at  Pleafure  be  niuvcd  backwaius  and  for- 
wkfda,  whenever  it  muft  be  put  on,  or  r.  movcJ.  9. 
Let  a  (quare  Ledge,  made  of  a  thick  iron- Plate 
ifig,  II.)  be  fiaftened  at  top  of  the  upper  £dge  of  the 
lower  Door  (e) ;  this  is  defigned  to  iiippon  the  Grate 
and  the  Lute.  But  it  muft  be  made  of  two  Pieces, 
tha£u  may  be  easily  kirroduced  U4tu  the  Cavity  of  the 
Furmce.*  Tims  you  will  have  an  Aday-Oven,  which 
taiift  afterwards  be  covered  over  inwardly  on  the  In- 
fidc wth  Lute  ;  This  you  arc  10 do  a^  follows: 
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233.  That  tbe  Fiit'tnay  be  the  bett^  confinedf 
jdfld  the  Iron  not  to^bc  cfcfttoyed  by  growing  red  hor, 
the  whole  Infide  of  the  Furnace  (§  232.)  muft  be  co- 
vered over  (Sec  Plat.  III.  Fig.  III.  and  IV.)  wit^ 
Lute»  one  Finger,  or  one  Finger  and  a  thick* 
^nfel^firlbr  this,  tt  made  with  a  Mafs  of  Clay 
(§  1S8,  190),  or  with  French  Clay^  moiftened  with 
three  or  four  Times  as  much  of  Ox-B!ootl  diluted 
WfCh^Wa&^,  *•  But  before  you^cover  ,the  Infides  of 
four  i^roace  with  this  Loitt  yoa  muft  firft  put 
within  the  Furnace  fmall  iron*Bars,  equal  in  Length 
to  the  Diameter  of  the  Oven,  quadrangular,  prif- 
matical,  half  an  Inch  thick,  having  their  Extremities 
fupported  by  the  Ledge  232.  2),  and  ^  of  an 
Inch  diftant  from  each  other ;  and  you  muft  faften 
them  fo,  that  their  flat  Sides  may  be  oblique  with  re- 
gard to  the  tranfverfe  Sedlion  of  the  Furnacct  and 
that  tbe  two  oppdfite  Angles  may  look  one  upwards 
and  the  other  downwards  i  the  Bars  muft  not  be  laid 
flat  but  edge-  ways,  by  which  Situation,  you  hinder 
the  Afhes  of  the  Fuel  of  the  Fire  from  being  detained 
coo  long,  between  the  Interftices  of  the  faid  iron-Bars^ 
and  from  making  an  Obftru&ion»  that  would  oppofe 
the  free  Draught  of  the  Air  (See  Pkt.  111.  Ftg.  IV). 
The  Furnace  being  then  covered  over  with  Lute, 
and  dried  up  by  a  gentle  Heat,  is  at  iail  he  for  do- 
cimaftical  Operations,  and  efpecially  for  fuch  as  muft 
be  performed  in  the  Aflay-oven  (§  194.) 

♦  The  befl  Lute,  and  eaGeft  to  be  had  at  London,  is  a  Sort  of 
C/r_>*  called  //7«<y/5r-Loam,  which  muft  be  mixt  pretty  ftifF,  and 
prcfled  into  the  Infidc  of  the  Furnace,  firft  wetted  witli  Water,  and, 
when  the  Clay  begins  to  dry,  it  muft  be  beat  down  clofeto  the  Sides, 
with  a  wooden  Mallet ;  then  the  Uncvenncflcs  and  Cracks  filled  uj> 
with  frefh  Chy  foniewhat  moiftcr,  To  as  to  be  made  fmooth  and 
even  with  a  1  row.  cl,  and  then  left  to  dry  gently,  and  if  any  Cracks 
happen  they  muft  again  be  filled  up.  If  any  Pieces  of  this  Lute  are  - 
broken  oiF  by  the  Fire ;  let  it  be  quite  cold  and  wet,  the  Edges  of 
the  old  Lute  aadfrefli  Ciay  will  oaiie  to  tt»  and  fill  up  the  Hole»; 
if  the  Crack  is  but  ikiall,  yoa  may  afe  the  Furnace  again  immedi- 
atcl/«  even  before  the  frefli  Clay  ia  dry. 

234.  If 
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2  54«  If  tbca  an  Operation  is  to  be  ipade  in  the 

Furnace  hitherto  defcribed  (§  232,  233)1  you  muft: 
let  through  the  four  lower  Holes  above  defcribed^ 
of  the  irurnacc  (See  Flat,  lU.  Fig.  I.  o  o)  placed 
before  a^ld  behind,*  and  diredlly  oppofitc  to  each  othcr^ 
two  ttoii-Bars  one  Inch  thick*  and  ion^  enough  that 
their  Extremities  on  every  Side  may  jut  out  of  the 
Holes,  a  fmall  Matter.  Thefe  ferve  to  fupporC  the 
Muffle,  and.iu  Bottom  (Sec  Plat.  III.  Fig.  III.  and 
IVJ.  You  then  introduce  the  Muffle  through  the 
upper  Aperture  of  the  Furnace  {Fig.  I.  d.)  and  place! 
liiem  upon  the  above-defcribcd  iion-Bars,  in  fuch 
Manner  that  the  open  fore-fide  of  ic  be  contiguous  to 
riic  inward  Border  of  t!^c  upper  Door  f.  (See  Fig. 
HL  and  IV).  The  Fuel  of  the  Fire  is  introduce 
through  the  Top  of  the  Furnace  (d)  j  the  Cover  of 
which,  on  rhis  Account,  muft  be  moveable,  and  not 
very  heavy  (q).  The  beft  Fuel  for  the  Fixe  is  Char- 
coal made  of  the  hardeft  Wood»  efpecially  of  Beech, 
broken  into  fmall  Pieces  of  the  Bignefs  of  an  Inch, 
wherewith  tiic  iMulTIcniun:  be  covered  over  fome  In- 
ches high  *.  We  then  rejed  larger  bits  of  Coals, 
becaoiecbey  cannot  fall  through  the  narrow Intcrfticesi 
between  tbe  Sides  of  the  Muffle  and  thofe  of  the  Fur* 
nacc,  and  cannot  of  courfe  fufficiently  furround  the 
Circumterence  of  the  Muffle  :  Whence  it  happens, 
that  there  are  on  every  Side  Places  void  of  Fuel»  and 
the  Fire  is  either  not  (trong  enough^  or  unequal; 
Bat,  if  on  the  contrary,  you  ufe  Coals  too  fmall  i 
ihca  a  grcut  Pait  fall  iiiiinLdi.acIy  tiirjugh  the  Inter- 
llice<^  of  the  Grate  into  the  Alh-hole  ;  and  the  ten- 
doeit  i^articles  of  them  turn  tor)  foon  into  /l/hes^  and, 
by  incrcafing  the  Heap  of  jijbts^  obflruft  the  free 
Draught  of  the  Air,  which  is  here  greatly  rec^ai- 
lite*  . 

•  ^t^<B  C^aiox  Kemttl'Coal (but not  Keiv  C.7j?/c  (ir  Cca!)  bro- 
ken into  fmaH  Pieces,  miv  be  mixed  with  r.n  rqcal  Quantity  of 
C^r^^.'i  or,  if  any  Ores  require  !or.2;rcani!Tj'.Tl/j  Fire  may  be  firft 
kindied  wicri  Scoi€i  Cmli  but  the  Uporauoa  is  befl  ^ihed  witU 
coijr  QtofCooL 
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io  rr:3  f-Lrracs  ^  1:1,  i : :  :  Z^zxr^Zrt^  -j^  Ktijcr 
rrutt  ZT-^-^  A.-encon  x  -^ooc  iuj^    L      D>^cr  cf  . 
r!:c  .^-!i-  -cic  ?-.v-  111         1  1   "is  cicc  cpen^ 

GCi  ctr.eTj  :c  is     nmci  arc  inccia-  kt  lie  Miidlc 
t^e  Do:x  ;  2zC  -%  bti^icis.  nc  Ccv^  (c;  md  the 
F  irnc:  :^  iLlaa^  x  io  T;±c  'f  ,  i:i       *  Top 
cr  ±xi  F-r-^,  ii-  F  r:       uug  :c     ih^  high- 
DecTT^  pci^Iiic :  Thcu^i  in  c:e  TiZiC  ic 

IS  harr:/  e^tr  -enuiry  r>  rue  I'c  r  , co,  exc?pc 
in  1  v»r7  cck:  Sea^oi:.  E  j:  l%  r":r:  ^^Ir-g  cifpolcd 
c!i«  Fur-ac^  m  tiie  Mi^-^  ^cJcrrrtd,  ycu  puc 
red  hcrriz'Z  Ccals  Ltr*:  ihui  zz^z.  -^ct^r  Deer  f)  o\  ir^ 
t^e  F'r>i  Li  cert  *:icrt:i.ei  ;:^cr-rT  :  However^ 
xh*:s  Artiiriii  nii'J'fr,  or  Tenr  f^;  c:c:,  Drcr^irv.  Whea 
ycu  5:-:  :he  upccr  Do:r,  ^-n  cc't  ±1:  S::Jer,  ihac 
Kii  2  r.irro**  Ociloc^  H:i^  in  i:  lil.  I. 

th-^nch^:  Hea:  b«coa:<5  Itii :  3ct  h  diminifhcs 

(^:*!  mcrj,  wh-n  you  fhu-:  the  D:c:  tfcirh  the  other 
5!idrr,       hiiin  it  l'-.c  Sesii-cirCwLir  Hc!c  ,d^\  which 
is  Lrstr  thin  thi:  cf      tri\  S'-c^r:  Nar,  the  Heat 
aga-n  15  Irfs  whtn       take  iwit  the  Funnel  put  at 
Top  of  the  Cover :  F.n^l.y,  the  EX:or  of  the  Alh-hofc 
being  eiuher  Li  pirt  cr  totaliy  Ihu:,  the  Heat  U  ftill 
<t:Ti.n;fhed,  bccaufc  the  Dri;jghc  ct  Air,  lo  necelTary 
toexc;:cthe  Fire,  is  thereby  hl.-dcr "d.    But  if,  be- 
f.dei  a!l  thefe,  you  hkewif'e  ocen  ihc  upper  Door 
quire  i  then  the  cold  Air,  ru^idng  ir.io  the  Muffle, 
coch  the  Bed  es  put  un.^er  ir,  tha:  are  10  be  changed^ 
to  a  Degree  never  required  in  any  Operation*  and 
fuch  as  will  entirely  hinder  the  boiling  of  Ltad,  If, 
during  the  Ojxration,  the  Fire  begins  to  decay,  or  to- 
prow  une-qual,  it  is  a  Sign  that  there  are  Places  void 
ij>i  Coals,  between  the  Sidcrsof  the  Furnicc  and  thofc 
of  thv  Mwfflc  :  Therefore,  in  ih;s  Cafe,  you  nnuil  ftir 
your  Coals  on  every  Side,  with  an  Iron  Rod,  which 
U  10  U-  if.troduced  through  the  upper  Hole  ^p)  of 

the 


tile  Furnace;  that  they  may  fall  togetbcTj^  and  ihos 
9&  ift  a  pix>per  Maoaer,.a|id  cqmHf^ 

i96:*Wbmm^  yob  ait  to  obfenre^*  oommiog^* 
tie  Hfgiiiitolidf  dief'injvftxfafcribai  ($  295)  that 

though  the  Apparatus  is  made  with  all  the  £xa6tne(s: 
mendoned,  nevcrthclcfs  the  EflFedt  does  not  always 
iirfwetit  r  The  Caufe  of  which  Difference  has  mc^ 
maaiiwity  itr  Ong^  in  tbeTarious  Difpofitioiia  of 
rile  Air*'  *  FlBrai«vcfr]rFiiie  U  more  excited  by  Coals 
in  proportion,  as  the  Air  more  condcnfed,  and  more 
qoiddy  agisted,  ftriices  them  more  viblenciy  (whidi* 
htrEStdt  ci  BiUowir  plainly  fhews)  it  thence  ap* 
peaoi  dtft'in  wBnitaiidvtte  Waariieri^  wBcii  tna, 
Aunofphere  is  fight,  the  Fire  itiuft  be  left  efficacious 
in  Furnaces;  that  iikewife,  when  fcveral  Furnaces 
ficuated  near  each  other,  are  burning  at  the  iame 
Time,  dxiFirciis  in  part  fnfibcatadi  bccaufis  the  am^ 
IMtot lAkh  ahereby  itfadcred  iaat^nee  atid  Itghto*; 
The  fame  RScd:  is  produced  by  the  Sun,  efpecially 
bi  Summer-time;  when  it  fliines  upon  the  Place  where 
tltt'i^aniace  is  fitualted.    The  Acnioipheret  on  tl^ 

^mimtifi) bmg^vm  in t^d  dry  Weather,  excitea 
pilSy  great  Firet  r 

V  a^?7.  The  Heat  of  the  Ffre  afts  the  ftrongcr  upon 
die  fi(Miies  to  be  changed,  as  the  Mutfle  put  in  the 
iFiiraace  IM  left  1  as^  the  faid  Muffle  has  more  and 
lai^er  Segmmits'cuc'oat  of  k  ;  aa  the  Sides  of  this 
Muflfc  are  thinner  \  in  fhort,  as  there  are  more  Vcf- 
fek  placed  in  the  binder  Part  of  the  Mu^i  and  on 
the  contrary* : 

.  !t^8.  fai  this  Cafe^  when'maoy  of  the  Conditions 
jTC]uiiiefer  jlheevcidng^  Fire  are  wanting;  tbeii 

indeed  the  Artificer,  with  all  his  Skill,  will  hardly 
be  able  to  excite  the  Fire  to  a  fuiBcient  Drgrce,  in 
Older  to  perform  Operations  well,  in  coa>mo/ii  Ailay- 
OfcnSf  cvcQ'tfaou^  be  uies  Bellows^  and  pots  Coals 
ana  the  upper  D^r  of  the  Furnace.  For  this  Rea-- 
Ibn,  I  have  put  the  Grate  almoft  three  Inche  s  below 
the  Muffle,  left  the  Air  ruihing  thiough  the  Afh- 
hole»  Ihould  cool  the  Bottom  of  the  Muffle  which 
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happens  in  r  aHiion  Airay'Ovc:a&  i  and  againy  that 
the  ijnaller  Coalf,  almoft  already  coofuflQcd,  and  cfac 
AlbeSf  may  more  eafily  fall  through  the  Inmiticet  of 

the  GrJU",  iiiiti  ti'c  lai^Li"  Cua.b  ilili  iiC  lu  kLt,"])  up 
the  Fire,  be  re^iiilcd.  Finally,  I  have  added  the 
Fuofitl  (Plat.  IIL  fig.  L  /.)  that  the  blowing  of 
the  Fire  being,  by  means  of  .ir»  increafed  as  much  aa 
pofTible,  this  might  at  laft  be  carried  to  the  requifitc 
I3cgrce :  For  the  Fite  may  always  be  diminilhed, 
but  noc  always  be  increalcd  at  Pkafure,  without  the 
Alliftance  of  a  proper  Afparaius. . 

239.  The  ocner  Furnace  neceflary  to  the  Afiayer 
is  called  a  melting  furnace^  and  is  like  wife  com- 
pacted of  Iron  Plates.  The  Cavity  of  it  may  be 
formed  according  to  the  elliptical  Mould  {Plat.  III. 
Hg.  V).  i*V  Make  an  hollow  EUipfis,  the  Focus's 
22  Inches  afunder,  and  the  Ordinate  5  Inches  long; 
cut  it  off  in  both  its  Focus's,  that  it  may  aflumc  the 
Figure  {Plat,  IIL  Fig.  VI).  2^*^  Then  make  in 
this  hollow  Bocfyt  and  near  ks  lower  Aperture,  four 
Holes,  eight  Lines  in  Diimeter,  and  direAly  oppo- 

lite  {c  c),  3*^^.%  Then  failcrn  two  flat  iron-Rings  (d)y 
almoft  one  Inch  and  a  half  broad,  at  both  the  upper 
and  the  lower  inward  Edge  of  this  oval  Cavity;,  and 
fill  the  Jofide  of  it  with  fmali  iron^Hooks,  jutting 
out  about  fix  Lines,  and  three  or  four  Inches  diftanc 
from  each  other.  Thefc,  together  with  the  Rings 
juit  mentioned,  lerve  to  fallen  the  Lute.  Thus  will 
the  Body  of  the  Furnace  be  made  :  Only  you  muft 
add  at  the  outfide  two  iron^Handles  (e  e)^  to  be  ri^ 
vetted  on  each  Side  of  it,  that  it  may  be  taken  hold 
ol  and  mov(  d.  Then  make  the  Cover  of  the 

Furnace,  which  may  be  formed  like  the  Part  cut  off 
from  the  £UipGs  (Fig.  V.  a.  See  Fig.  Let 
this  have  an  opening  {b )  made  in  it,  four  laches  high, 
five  Inches  broad  at  bottom,  and  four  Inches  at 
the  Top  *,  and  adapt  to  this  an  iron-Door  hung  on 
Hinges  to  (hut  it  dole,  and  having  at  the  Infide  a 
Border  fattened  to  it,  anfwering  exaiftly  to  the  Ctr* 
tumfcrenceof  the  Door,  and  as  prominent  inwardly 

aa 
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ais  the  Thickncfs  of  the  Lute  to  be  applied  to  it  re- 
Quires  :  (fee  Fig.  VIII^.    Fur  the  fame  Purpoie,  Jec 
fmali  iron- Hooks  be  tanened  to  the  Infide  of  this 
Poor,  which  is  intercepted  by  the  faid  Border,  And 
left  this  Cover  (hould  be  burnt  within,  by  the  Force  of 
l  ire  i  you  muft  cover  the  Infide  of  it  over  with  the 
iame  Lute  mentigoed  before  (§  233.)  fpr  the  Ailay- 
oven  :  Therefore  it  muft  likewife  be  furnilhed  with 
a  Ring  and  iion^Hooks  to  faften  the  Lute;  as  Was 
laid  bciorc  (N*  3.)  when  wc  fpoke  of  the  Body  of 
this  Furnace.   Befidcs  this^  you  mult  fallen  two  iron- 
Handles  (P/tf/,  HI,  Ftg.  VII.  ^t)  on  the  outfide 
of  this  Cover.    Then  a  round  Hole  mud  be  made  in 
the  Top  of  it»  being  three  Inches  in  Diameter,  pro- 
longucd  into  a  hollow  Tube  [d]  almoft  cylindricat, 
and  a  few  Inches  high,  upon  which  the  iron-Funnel 
ddcribed  f  §  23a.  W  i*)  may^  in  Cafe  of  Neceifity, 
be  put  afier  the  Manner  mentioned  in  theftme  Place 
when  \vc  fpokc  of  the  AflTay-ovcn.    5*^^%  Afier  this, 
the  Lining  of  both  the  Body  and  Cover  of  the  Furnace 
within  Is  made  in  the  fiune  Manner  above  defcribed 
($-33)*   Moreomf  you  muft  make  for  this  Fur- 
nace two  tnoveable  Bottoms,  viz.  One  to  receive  the 
A(hes,  and  admit  the  Air-,  the  other  to  ftrve  for 
Kedodions.    The  &rft  is  made  with  an  Iron  i:^late» 
formed  into  a  hollow  Cylinder*  open  at  Top,  and 
to  be  fhut  at  Bottom  with  an  orbicular  iron-Plate,  as 
with  a  Bafis,  five  Inches  high,  and  of  fuch  a  DiauKCer, 
as  that  ic  may  receive  the  inferior  Orifice  of  the  Body 
of  the  Furnace  (N»  2.)  the  Depth  of  half  an  Inch 
(See  PUU.  ilL  Bg.  IX.)  Therefore  let  an  iron^Ring 
{c)  half  an  Inch  broad,  be  fattened  on  the  Infide  of 
the  faid  Bottom,  and  at  the  DKlance  of  halt  au  Irch 
from  its  upper  Border,  to  lupport  the  Body  of  the 
Furnace  put  into  ic.    Again,  let  this  Bottom  have  a 
Iquare  Door,  four  Inches  high,  aAd  as  many  Inches 
broad  \  that  may  be  fhut  clofcly  with  a  Door  hun^ 
on  Hinges,  that  you  may  by  means  of  it  increalc  or 
dimini(h  the  Draught  of  the  Air,  and  thus  govern 
the  Fire  at  plcafure.   Then,  on  the  left  Side  of  this 
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Door,  and  at  about  half  the  Height  of  this  bottom 
Part  let  a  round  Hole  be  made»  one  Inch  and  a  half 
in  Diameter,  to  admit  the  Pipe  of  the  Bellows  when 

Need  requires.  Next  to  this^  let  another  bottom  Part 
be  made  of  the  fame  Matter  and  Figure  as  the  forego- 
ing: Let  it  be  like  wife  of  the  fame  Diameter,  but  two 
Inches  higher,  fo  that  it  may  be  of  the  Height  of  fevea 
Inches.  Likewife  let  it  have  round  it  a  like  iron- 
Ring  below  its  upper  Border,  to  fupport  the  Body 
of  the  Furnace  to  be  received  in  it.  But  let  a  Hole 
two  or  three  Inches  broad,  and  one  Inch  high  {Fig. 
X.  c\  be  cut  out  juft  below  this  Ring,  in  the  Side 
of  this  bottom  Part.  Then  let  another  round  Hole 
be  made  in  the  left  Side  of  this  firft  Hole,  fit  to  ad- 
mit the  Pipe  of  the  Bellows  {d).  Further^  let  ano- 
ther round  Hole  like  the  foregoing  {t)  be  made  on 
the  right,  and  at  the  Diftance  of  one  Inch  from  the 
Bottom.  Then  let  the  whole  Infide  of  this  bottom 
Part  (the  Part  above  the  Ring  excepted)  be  overlaid 
with  Lute,  and  a  Bed  be  made  at  the  Bottom,  of  a 
Figure  like  that  reprefented  by  the  Line  {fg  b).  The 
Matter  of  which  this  is  made,  is  common  Lute  pulve- 
rized, pafTcd  through  a  Sieve,  and  mix'd  with  fuch 
a  Quantity  of  Duft  of  Charcoal,  fitted  in  the  fame 
Manner»  as  that  the  Mixture  being  moiftened  in  the 
fame  Manner  as  the  Afhes  178},  and  preOed 
down,  may  at  lead  be  lightly  coherent.  Of  this 
Matter  preflcd  on  the  Bottom  of  the  bottom-Part,  a 
Bed  is  made,  like  a  Segment  of  a  Sphere,  having  in 
the  Middle  a  fmall  Cavity  fomewhat  lower,  and 
inade  extremely  fmooth,  after  the  Manner  mentioned 
before  (  >  184.)  when  we  Ipoke  of  large  Aili-Vef- 
fels  or  1  cits. 

240.  This  Furnace  (§  239.)  is  chiefly  fit  for  Fu- 
fions,  which  may  be  made  in  it  with  and  without 
Veffels,  When  you  arc  to  melt  with  a  Veflcl,  put 
the  Bucly  of  the  Fuiaacc  {P/:it.  III.  Fif.  VI. J  upon 
the  firfl  Bottom  (Fig.  IX.)  that  has  a  Door  to  it  to 
open  on  Hmgcs;  introduce  two  Iron  Bars  (Fig.  XI.) 
through  the  Holes  of  the  Furnace  {Fig.  VI.  c  0  put 
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vtpon  them  the  iron-Gratc  (Fig,  XII.)  which  you  are 
CO  iotroduce  cbroMgb  the  upper  Mouth  of  the  Fur» 
nee :  Then  put  in  the  Middle  (if  this  Grate  a  Brick 
or  iquare  Tile,  very  fmooth  every  where,  warmed, 
ahd  perfcdlly  dry  :  Otherwife  the  Veflels  put  upon 
ic,  elpecially  the  iarg^  ones,  are  eafily  fplit  by  the. 
moid  Vapours  coining  out  of  it  in  the  Operation. 
Ijct  the  Height  and  Width  of  this  Simti  be  a  finaU 
Matter  broader  and  higher  than  the  Bottom  of  the 
Crucible  or  Fot  to  be  fet  upor^  it :  For  if  it  were  lefs 
hight  the  Boaom  of  the  VeHel  could  not  be  fuiiici- 
cntly  warmed ;  and  if  tc  ware  leis  bread*  the  Ve0ei 
might  eafily  fall  from  it.  Then  put  upon  this  Tile 
the  VelTel  containing  the  Matter  to  be  melted,  and 
furround  it  imaiediateiy  with  Coals  on  every  Side* 
which  muft  be  ranged  according  to  the  Method  pre- 
fctibcd  before  C§  2  34}.  Then  you  govern  the  Fire, 
by  opening  and  Ihutring  the  Door  of  the  Afli-holc 
(Fig.  IX.  :  You  excite  it  by  putting  the  Cover 
i^^i-  VIL)  upon  the  Body  of  the  Furnace ;  and  if 
beCdes  you  put  the  Funnel  23a.  8^  upon 
the  cyliMfical  Mouth  (d)  of  this  Cover,  the  melring 
Fire  becomes  ftill  more  violent.  But  if  you  more- 
over introduce  the  Bellows  through  the  Hole  oi  the 
bottom  Part,  (Fig.  IX.  d)^  and  the  joint  of  the  Fur- 
JMce  with  the  bottom  Part,  and  the  Door  of  the  Aih-» 
hole,  unlefs  it  can  be  £hut  very  clefe,  being  exaftly 
ftopt  with  thin  Lute  [or  IFmdfor  Loam]  the  Fire 
thus  excited  by  the  bialt  of  the  Bellows  is  carried  to 
the  lugjbeft  Deme,  and  far  furpafTes  that  which  may 
be  made  in  a  Smith's  Forge.  Another  Advantage 
of  this  Method  is,  that  the  Veflels  are  not  fo  eafi,y 
broken,  becauk  the  blowing  of  the  Bellows  cannot 
mflbft  them  immediately,  and  becaufe  a  Fire  perfedlly 
equal  is  exdted  on  every  Side.  One  may  ^fily  ex* 
amine  with  this  /Ipparatus^  how  Sfones  SiVt  afFefted  by 
the  Violence  of  the  Fire  only.  Now,  if  you  have  a 
mind  to  perform  any  Operation  without  a  Veilcl,  and 
with  a  naked  Fire  1  for  Inftance,  to  melt  and  reduce 
the  Caks  or  Scorias  of  Copper^  Tin^  liod^  and  Jnn^ 
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or  the  Oars  of  thefe  Merals  •,  the  Body  of  the  Furnace 
mull  be  put  upon  the  other  Pedtital,  having  a  ikd 
in  it  (Plaf.  III.  ff°^.  X).    However,  you  mult  before 
this  open  with  a  Knife  the  oblong  Hole  (r),  and  the 
round  one  :d)  of  this  bottom  Fart,  which  arc  lloppLd 
with  the  Lute  (ticking  to  liie  Infide.    Then  you  ap- 
ply at  the  round  Hole  (./)  on  the  left  the  Bellows,  in  . 
fuch  Manner  that  the  Nozel  of  it  being  direded  ob« 
liqiiely  downwards,  may  blow  ftrongly  againft  the 
Btci  [f^h):  By  this  Means,  all  the  Afhes  that  fall 
into  the  Bed  are  blown  aw.iy,  and  the  Strength  of  the 
Fi  e  determined  to  fuch  a  Degree,  that  all  the  melted 
Bodies  that  fall  inco  the  faid  Bed,  remain  in  their 
State  of  Fufion  :  And  were  it  otherwifc,  the  melted 
Bodies  would  iiiinudiately  wax  cold,  and  adhere  ia 
Grains  to  the  Bed,  whereas  they  ought  to  have  melt- 
ed ihio  one  Reguhis,    The  oblong  Hole  in  the  fore- 
part of  this  bottom- Part  {c)  fervcs  to  difcovcr  by 
means  of  a  Poker,  whether  the  Matter  in  the  Bed  h6 
niched,  or  not:  It  fervcs  likewiic  to  take  away 
throuoh  it  whatever  might  ftop  the  Bellows,  and  in 
f  »me  Cafes  to  take  away  the  &0ri>.    Then  you  put 
firft  Coals  into  the  Furnace,  one  Span  high,  and  blow 
them  well  with  the  Bellows,  to  make  them  bum,  that 
the  Bed  may  be  \  cry  hoc  before  the  Matter  to  be 
melted  is  put  uito  it  :  For  ;f  this  is  not  previoufly 
done^  the  melted  Mafs  feidom  runs  into  a  Regulus^ 
but  remains  difperled  among  the  Scorihs  which  foon 
grow  hard,    'I'he  Bed  being  well  heated,  and  frefh 
CoaU  added  to  the  Fire,  put  into  it  fuch  Qiiantity  of 
the  Matter  to  be  melted  as  cannot  hinder  the  f^ire 
from  being  carried  to  the  requifite  Degree :  Which 
cannot  be  determined  otberwife  than  by  Experience : 
Again,  put  frefh  Coals,  and  upon  them  another 
Quantity  of  the  Matter  to  be  melted  v  they  may  be 
like  Siraia  one  upon  another.    But  it  the  Mafs  once 
melted  could  not  long  fuftain  the  Strength  of  the 
Fire ;  or  if  you  had  a  mind  to  melt  a  greater  Quan- 
tity of  Matter  than  what  can  be  contained  in  the 
Sid  i  you  aiuft  open  the  round  lower  Hole  (Flai.  III. 
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fig.X.  thjtyounay siaktiCtiaaodi|nSiigfnni 
chac  Hole  through  <he  Lute,  aad  rcjchiog  to  tbe 

fmiA  Cavity  at  the  Bottom  of  the  Bed  ff  j  :  i  .;5 
Hole  at  the  OGifidcr,  apply  an  earthen  D  (h  i:veihc 
Bed  withio,  orany  odKT  proper  Kectpienc,  furround* 
cd  with  burning  Coels»  into  which  the  Matter  inched 
ninning  from  the  Bed  through  the  Hole  (Fig.  X.e) 
may  be  coliefted  (F/j^.  XIII.  /).  The  other  Part.cu- 
Jars  hereto  belonging,  and  to  be  obfcrved  m  ijpccui 
Cafes,  will  be  more  eafily  recited,  when  we  come  to 
the  Opentioos  hereafter  to  be  expiatoed  in  the  practi- 
cal Pare  of  i\ flaying. 

SclK>tion.  In  determ'-Kivf;  tbi  in-vard  Figure  of  ihe 
Furnaces  wbicb  are  mpUfid  to  <arry  tbe  Firt  to  tbe 
bigbifi  Degree  of  Strnftb^  you  wmft  neibe  fo  ftrmhf 
€xm8im  ghii^ii  fuehu  Figure^  as  that  ibereJIe^eJ  Rays 
cf  the  hire  may  all  be  coUeEfed  in  one  certain  Point  or 
Lane,  For  tbe  Matter  wherewith  the  Furnaces  are 
lined  within^  can  never  afuwi§  fo  fmooib  a  Figure :  Nay^ 
if  ibis  Matter  mgbt  affume  it  by  any  Art^  itwould  foom 
if  fpciUd  a^ain  by  the  Fiolencd  cf  ibc  fire.  Bcjidcs^  the 
Rays  of  the  Fire  call  by  tbe  ConlSy  do  not  fall  with  the 
fame  Regularity  as  thoje  of  the  Sun  and  of  Sounds  nor  can 
ibey  of  courfe  be  fo  eua&bf  refieSed  towards  tbe  Body  ta 
beeban^edy  ^  tbe  faid  Matter  itfolf  being  naked y  is  mefi 
commonly  coz^ercd  all  ^Z'er  ^unb  Coals.  On  the  other 
Hand^  a  Focus  colle£kd  within  fo  fmall  a  Compafs^ 
tooetidbe  of  almo^  no  Service  \  becaufe  it  can  a 5!  only  upon 
u  very  fmall  Part  of  tbe  Body  to  be  ebanged.  It  is  tbeu 
enough  to  give  tbe  Furnace  jucb  a  Figure  and  Stze^  as 
that  it  may  i.  aduul  a  Jujju'ioit^  though  not  juperjiuous 
Quantity  of  Fuel  for  the  lure :  2.  ^Ibat  it  may  confine 
tbe  Heat  rf  tbe  Fire^  foas  tbatit  ma^ mitber  aO  with 
toa  mueb  liberty^  uar  be  diffifotei  before  it  bat  a^ei 
firongly  enough  upon  its  Sui?je5l :  For  which  turpofe 
feme  Sort  of  Cover  mufi  be  added. 

241.  The  Furnace  hitherto  (§  231  to  340)  de- 
icribed,  are  fufficient  for  tbe  performing  of  docimaf" 

tical  Operations  ftnftly  fo  called.  B^i  the  j\\U)%f 
HuiH  alio  periorm  other  Oyttdim^  iuifksym^i 
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the  foregoing :  Such  are  the  DiftUlatton  of  acfd  Spi- 

•  rics.  Cementations,  Calcinations,  (Jc,  which  cannot 
be  conveniently  done  in  the  Furnaces  above  defcribed; 
Therefore,  as  thefe  Operations  moft  commonly^ want 
a  long  and  conftant  Fire  i  k  will  be  very  proper,  for 
tltis  Purpofe,  toconftfuft  a  Furnace  called  an  jltha^ 
noKy  which  can  contain  as  much  frefh  Fuel  as  will 
keep  up  ihe  Fire  for  many  Hours  together,  and  ad» 
^its  of  a  different,  an  accurate,  and  moft  conftant 
Regimen  of  the  Fire. 

242.  Let  then,  V\  a  fmall  fquare  hollow  Tower 
(Plai.  IV.  Ffj^.  I.  a  a  a  a)  he  conftructed  of  fuch 
Sfonesy  [or  ot  Bricks  made  of  IVtndfor  Loamy]  as  may 
refift  the  Fire  ^  let  the  Sides  of  it  be  fix  Inches  thick» 
and  forming  a  fquare  Cavity  within,  of  ten  Inches 
on  each  S  de  {b  b  b  b).    The  height  of  it  is  deter- 
mined, according  as  it  is  to  keep  up  the  Fire  long, 
without  any  Addition  of  new  tucl :  Five  or  fix  Fooc 
are  moft  commonly  fuiBcient  *«    a.  At  the  bottom 
of  this  Tower  make  an  Opening  (r),  fix  Inches  broad 
and  as  many  Inches  high;  hang  to  it  an  iion  Door, 
being  on  every  Side  one  Inch  broader  than  the  Open- 
ing, and  fuch  as  may  fhut  it  very  clofe:  For  which 
Purpofe  the  external  Edge  of  this  Opening  muft  be 
excavated  all  round  in  (uch  Manner,  that  it  may 
form  a  Groove  one  Inch  broad,  into  which  the  Edges 
of  the  Door  may  be  received.    3.  At  the  diftauce  of 
ten  Inches  from  the  Bottom  ot  the  Tower,  put  a 
Grate  (t/),  made  of  prifmatical,  quadrangular  iron- 
Bars,  one  Inch  thick,  and  three  quarters  of  an  Inch 
diUaiit  Ironi  each  other:  Let  alio  each  of  thefe  iron- 
Bars,  be  10  fuuated  witii  regard  to  the  Tower,  that 
the  two  oppofite  acute  Edges  of  each  may  look  per- 
pendicularly, one  downward,  the  other  upwards, 
that,  by  this  Means,  tiic  AiiiLS  may  eafily  fall  into 

*  Thefe  Towers  may  likevvifc  be  made*  of  caftlron*  in  form 

oi  a  insncatL-  i  C  one,  fi  x  Inches  diameter  in  the  Clear  within  it  top, 
and  twelv  c  M  bottom,  mni?e  with  a  Gvoo\  c  round  the  Top  fOr  an 
h'  nMii  hericn' Cover  to  Lc  put  upon  it ;  nr  l  e  Boitom  of  the 
iion  I  ovver  nuill  be  ict  upon  the  Stone  01  Brick  WOrk|  jull  above 
ike  Opening  at  (/)  dcfcriUU  at  N""  4* 
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the  A&-iiole.   4.  Make  tbovd  Ais  Gme  u  Opea^ 

ing  circular  at  Top  (<f),  fix  Inches  high,  fcvcn 
Inches  broadt         ^^y^  ss  well  as  the  Aih-hok 
(N^  a)p  be  opened  nnd  fhut  wicb  tfi  iron-Door* 
5.  Adapt  to  the  Top  of  tlie  Toiler  an  iron  Cover  (/), 
exceeding  the  Aperture  of  the  Tower  all  round  two 
Inches,  and  having  a  Handle,  wherewith  it  may  be 
eaiily  taken  away,  and  put  on  again.  Thus  you  are  to 
CMke  the  f  amace  celled  in  LaHn  Funm  friwuarim, 
6»  Then  cut  out  in  any  Side  of  the  Tower,  for  Inftance 
inchelefc,  an  oblong  fquare  Aperture,  goingupoblique- 
ly  toward  the  outiide  (^^^j^four  loebes  and  a  half  higb^ 
ten  Inches  broad,  having  its  inward  tnftrior  Edge, 
Me  Inch  and  a  half,  or  two  Inches  above  the  Grate 
{d)y  that,  by  the  intervening  of  this  Hole,  the  Ca- 
vity oi  this  Tower  may  conununicate  with  another 
imniediately  to  be  defcribed.  7.  Nearly  «ver-againlt 
ebe  Aoie  Side  of  che  Tower,  nia(ke  a  Cavity  widbi 
Stones,  whofe  inferior  Part  muft  be  a  hollow  Prifm 
{Plat.  IV.  Fig,  \,  h  h  h  h),  fix  Inches  high,  twelve 
Inches  broad,  ending  at  Top  in  a  Semi-cylindricai 
Arch  (li)  defcfibed  by  a  Radius  of  fix  Inches;  chat 
by  this  Means,  the  Height  of  the  whole  Cavity  be 
twelve  Inches  in  the  Middle.    Let  this  anterior  Ca* 
vtty  be  touUy  open,  though,  when  requifite,  to  be 
Aut  very  ciofe  with  an  iron-Plate  (kkk)^  whofe  in* 
ward  SoffiKe  is  CO  be  conftnidtod,  in  the  fame  Manoer 
prefcribed  {Plat.  III.  Fig.  Vllf.)  for  the  aiding  Door 
of  the  mt-lring  Furnace,  and  then  luted  two  Inches 
thick  within.    Moreover,  let  there  be  in  the  Middle 
of  this  Flate,  a  round  Hole  (Pki.  i V.  Fig.  I.  /),  four 
CNT  five  Inches  in  Disinacfer,  and  let  the  Circumference 

of  this  Hole  have  an  iron  cylindrical  Border  made  to 
it,  and  prommenc  within  \  that  by  means  of  it,  the 
«iJuiing  of  Lute  within  nu^  be  fupported^  and  kept 
from  MUng  down  ea6ly«   Let  a  Notch  one  Inch 

broad,  and  two  Inches  deep,  be  made  in  the  outward 
Circuit  of  the  Aperture  of  this  Cavity,  to  receive  the 
£xtremity  ol  the  Plate  diat  fiiuts  the  Aperture.  The 
Hoteof  tfaisMlie  (/; «tber  is  fliUt  with  a  Stopple 
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(fw),  or  ferves  to  pafs  the  Neck  of  the  Retort  through. 
This  Plate  HkewiTe  is  t aliened  with  two  liohs  f  n  n ;  ; 
to  be  put  horizontally  with  the  iron-Hooks  {o  o  §  o)^ 
driven  into  the  Wall  near  the  Edge  of  the  Aperture, 
lb  that  one  Bolt  may  faften  the  upper  Part  of  the 
FJaic,  and  the  o:her  the  lower.  8.  It  is  moreover 
proper,  that  the  Iquare  Aperture  (  ^  ^  \  throurji 
which  the  Fire  enters  from  the  Tower  into  the  Cavity 
hitherto  defcribed  (N<»  7  J  may  be  (hut  and  opened 
at  Pleafurc  with  an  iron-Slider :  For  if  this  is  not 
done,  an  excefTive  i  ue,  employed  luii-aimes  by  an 
unexperienced  Hand,  cannot  be  fo  caliiy  checked. 
For  this  Purpofe,  let  a  Slit  half  an  Inch  broad,  and 
eleven  Inches  long,  be  left  in  the  Wail  that  confti-^ 
tutes  the  upper  Part  of  the  Cavity  (N"  7),  and  is  con- 
tiguous to  the  Tower ;  fo  that  it  may  exceed  the 
Length  of  the  fquarc  Aperture  (g g  )  ^  fmall  Matter 
on  every  Side,  and  reach  before  and  behind  into  the 
fmall  Grove,  going  down  along  the  perpendicular 
Sides  of  the  faid  Aperture  (gg)',  and  retain  the 
iron  Slider  to  be  put  into  it  to  keep  it  fteddy.  How- 
ever, let  this  iron-Slider  (6)  be  fix  Lines  thick,elevea 
Inches  broad,  and  five  Inches  high  and  let  a  Couple 
of  fmall  iron-Chains  (pp)\x  faftened  on  each  Side  of 

its  upper  Edge,  wherewith  the  Shder  may  be  lifted 
up  and  let  down  again.  Therefore,  let  a  Couple  of 
ftrong  iron-Nails  f  *bedroveintothcContiguous  WaU 
of  the  Tower,  perpendicularly  over  thote  Places,  in 
which  the  faid  fmall  Chains  are  faftened  to  the  iron- 
Slider,  that  any  of  the  Links  of  the  Chains  niay  be 
fufpendcd  on  them  at  Pleafure.  Moreover,  Jet  the 
upper  Edge  of  the  Slit  above  defcribed  be  entirely 
Ihut  up  with  Stones  and  Cement,  leaving  only  two 
fmall  Holes  through  which  the  fmall  Chains  may  be 
pafled.  9.  On  the  left  ot  this  (N-*  7.)  Cavity,  and 
at  the  Diitance  of  eight  Inches  from  the  Bottom  of  it, 
let  a  fquare  (qqqq)  Chimney  or  Funnel  be  eredled 
with  Bricks^  three  In.hes  and  a  half  in  the  clear, 
four  Foot  high,  and  a  fmall  Mitter  convergent  up- 
^  :;  wards,  io  that  the  Diameter  of  ic  at  Top  may  be 
^hifiC  Inches,  This  Funnel  muft  be  contrived  to  be 
?  fliut 
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fbut  dofciy  with  an  iron-SHdtr,  having  a  Handle  to 
it  (r  r\  which  Slider  mult  move  freely  between  a 
double  iron  fquare  Frame  (s  j  s  s)  ialtentd  in  che 
Walls  of  the  Funnel,  ac  fuch  a  Height  from  the 
Hearth  as  (hall  leero  convenient  to  any  Artificer. 

ID,  Blow  this  Chimney,  let  a  Iquare  Apcfcure  be 
made,  like  the  foregoing  (N''  6  (gg)^  leading  oblique- 
ly up  to  the  Bottom  of  another  cylindrical  Cavity 
(muu  «)«  which  is  eight  Inches  deep,  defcribed  by  a 
fOubms  of  fix  Inches,  open  at  Top,  and  there  con- 
verging inwardly  into  a  Border  one  Inch  thick,  and 
fix  Lines  broad,  dcfigned  to  fupport  an  iron-Foc. 
Likewifet  cut  in  the  anterior  Wall  of  this  Cavity^ 
and  at  the  upper  Part  of  its  Mouth,  a  Segment  two 
Inches  and  a  half  deep,  five  Inches  broad,  and  (loop- 
ing forward  (v  "S)^  to  receive  the  Neck  of  a  Retort. 
II*  To  this  Cavity  (N^  lo.)  belongs  an  iron-Foe 
(m  w)^  eleven  Inches  broadt  and  about  nine  Inches 
deep,  which  muft  be  incompafled  with  an  iron*-Ring 

(X  x),  one  Inch  broad,  and  fallcncd  at  the  Diftance 
of  one  Inch  and  a  half  from  the  upper  Edge  of  the 
Fot.  Let  a  Segment  (y)  be  likewife  cut  oBf  the  upper 
Edge  of  this  Pot»  which  Segment  muft  be  four  Inches 
^nd  a  half  deep,  and  five  Inches  broad  :  The  iron- 
King  juft  defcribed  mud  be  bent  all  round  the  Edges 
of  this  Segment.  12.  Over  againft  the  Aperture 
(//)  which  communicates  from  thefirft  Cavity  (N°7.) 
into  the  fixotid  (N^  10.)  let  another  fuch  Aperture  (z) 
btf  made  two  Inches  diftant  from  the  Bottom  of  the 
iccund  Cavity  (N^  10.)  perfectly  like  the  foregoing 
(^^//),  and  communicating  obliquely  upwards 
withathird  Cavity  (I  i  x  i),  like,  and  equal  to  the 
fi-cond  cylindrical  Cayiry  (uuum)  ;  that  the  Fire 
may  pjii  irom  the  latter  into  the  former.  13.  In  the 
hinder  Pare  of  the  Wall  which  makes  the  Aperture 
juft  menaioned  (z),  \ct  a  Chimney  hke  the  loiegoing 

?  1  1)9  ^^^^  Height  (2  2  2  2)  be 

ereded,  that  may  be  Ihut  with  a  Slider  like  that  (3). 

14.  Finally,  on  the  left  Side  of  the  thud  Cavity 

(1  I  M)  ^  Aperture  be  mad?  in  the  lame  Man- 
•   •      •  '  ner 
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net  (4),  and  like  the  foregoing  ones  (g  g  1 1  z) 
fliore  remote  howem  from  the  Bouom  of  the  Cavity» 
widiout  a  Pafiage  at  the  other  Extremity,  and  com- 

inunicating  only  with  the  Cavity  of  the  third  Chim- 
ney (5  5  5),  which  muft  beerefted  in  the  fame  Man- 
ner as  the  two  foregoing  ones  (^qqqq.  z  221).  T  hus 
you  will  have  a  Furnace  very  proper  for  a  great  many 
Operations. 

243.  We  arc  now  to  Ipcak  of  the  ufe  of  the  yifha- 
xor  jud  defcribed  (|  242);  and  chiefly  to  menuoo, 
to  what  Operations  each  of  its  Parts  ferye  in  partial** 
lar,  and  then  how  the  Fire  may  and  moft  begovemed 
in  it.  I.  You  mull  put  at  the  upper  arched  Door  (e) 
of  the  Tower,  a  Semi-cylindncal  Muffle  twelve 
Inches  long,  which  mult  be  introduced  through  the 
Door :  Which  for  this  Reafon  muft  be  of  tte  fame 
Heightand  Breadth  as  that  Door,  three  Quarters  of  an 
Inch  thick,  and  open  behind,  being  fliut  there  by 
the  hinder  Part  of  the  Athanor,  as  far  as  which  it  muft 
reach.  For  this  Purpofe,  a  Tile  muft  be  fet  upon  the 
Grate  (d)  to  fupport  the  Muffei.   Let  alfo  this 

Muffle  have  fmall  Pieces  cut  out  near  its  Bafis,  as 
common  Afiay-niuffles  (PIa(,  II.  Fig.  L  and  II.)  You 
may  put  under  this  Ruffle  your  Cement  Pots,  or  fuch 
Bodies  as  muft  be  calcined  with  a  long  violent  Fire: 
Which  can  be  done  without  a  Muffle,  though  not  fo 
neatly.  2.  In  the  firft  Chamber  (Plat,  IV.  Fig.  L 
bbbb  si)  you  may  make  the  moft  violent  Diftilla* 
tions  with  an  open  Fire :  For  Retorts  or  large  Vtfiela 
are  introduced  into  it,  after  you  have  taken  away  the 
Door  {k  k  k)y  and  are  put  either  upon  the  Hearth  it- 
felf  of  this  Chamber,  or  upon  a  particular  Support  of 
Stone.  But  you  muft  place  thefe  Veftels  in  fuch  man- 
ner, that  their  Necks  may  eafily  pafs  through  the 
Hole  (/)  of  the  Door,  when  put  on  again  :  For 
which  Purpofe,  they  chufe  a  Support  Ibmttimcs 
higher,  fometime^i  lower,  according  to  the  different 
Heights  of  the  Veffels.  When  afterwards  the  Door  is 
put  on  again,  and  faftened  with  both  its  Bolts  (n  w)^ 
you  mull  cloic  with  Lute  all  the  Chinks  which  lie 

open 
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open  about  the  Neck  of  the  VelTcl,  and  between  the 
Edges  of  ibc  Door  and  the  Entrance  of  the  Chamber. 
Tim  you  apply  to  the  Neck  ot  the  Veflel  a  cylindrical 
S^mcnt,  tea  or  more  Inches  long :  By  means  of 
which  the  Heat  and  tire  boiling  Vapours  coming  forth 
are  gradually  diminiilied  ;  left  the  Recipient,  which 
is  always  chofea  a  Glafs  Veflcl,  flu>uld  fplic.  The 
Kedpienty  wWch  muft  be  united  with  the  other  Ori« 
fice  of  the  iaid  Segment,  is  fbpported  dther  by  the 
Pavement,  or  by  a  certain  kind  of  Trivet,  the  Con- 
ftrudion  of  which  is  Aich,  that  it  may  be  fee  lower  or 
higher  by  means  of  three  Screws.  5«  In  this  £uM 
Cumber^  inftead  of  Diftillarions,  you  may  alfo  mdce 
Cemeniations,  Calcinations,  In  which  Cafe  the 
round  Hole  (/)  of  the  iron-Plate  may  be  (hut  and 
again  opened  with  a  Stopple  that  one  may  view 
the  bide.  4.  The  fecond  and  third  Cavities  {unurn* 
111  1)  ftrve  chiefly  to  liich  Operations  aa  are  made  in 
Baths  [or  Beds]  oi Sandy  AJhtSy  6r Filings,  Forlnftance, 
you  put  into  each  of  thefe  Cavities  a  Poc  {w )  and  you 
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beoed,  the  Slit  between  the 
(jor),  and  the  Border  of  the  Cavity,  upon  which  this 
Rhig  rcfts.  5.  Befides,  you  may  aliu  make  in  thefe 
two  CavitieSf  Diitillacions  by  a  reverberating  Fire^ 
as  wdl  as  in  the  firft :  Only  the  Fire  is  lefs  violent  in 
dMfie,  diough  fufficient  to  extra^ft  Afis  F^iis*  You 
then  take  out  the  iron- Pot        and  inverting  it,  you 

6 it  it  upon  the  Mouth  of  the  Chamber;  fo  that  the 
rim  oi  the  Pot,  being  the  Depth  of  one  Inch  and  a 
half  aboire  the  iron-Ring  (xx)^  wherewith  this  Pot  is 
Itirrounded,  may  be  received  within  the  Mouth  of  the 
Cavity,  and  fo  thac  Lhe  Segment  cut  in  the  Put  (y) 
may,  tc^ether  with  the  Segn^.ent  cut  out  from  the 
Side  of  the  Cavity  {v  v)^  form  a  Hole  to  let  the  Neck 
of  the  Vefiel  through.  6«  All  the  Apparatm  being 
thus  ready  ;  you  firft  introduce  through  the  Top  of 
the  Tower  {b  b  bh)^  a  few  burning  Coals :  And  put 
Upon  them  fome  of  the  unkmdicd  Fuel  of  the  Fire  *, 
that  the  Cavity  of  the  Tower  may)  according  as  it  is 
4  thought 
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thought  ncceflary,  be  filled  either  entirely  or  only  in 
pare.    Then  with  all  Speed  you  put  upon  it  the  iron* 

Cover  (f)j  and  ftrew  the  Border  of  this  on  the  out- 
fide,  with  Sandox  /Ifhes^  which  you  prefs  gently  with 
your  Hands:  For  if  you  ihouid  ncglcdt  this  Pointy 
all  the  Fuel  contained  in  the  Tower  would  be  kindled, 
and  may  endanger  fetttng  the  Houfe  on  Fire  *. 

244.  \Vc  (hall  here  annex  a  few  general  Rules 
concerning  the  Kegimen  of  the  Fire  in  this  Furnace: 
For  it  is  hardly  necelTary  to  explain  all  Particulars, 
fince  Pradtice  will  eafily  hint  them  to  fuch  as  (hall  be 
ever  fo  little  acquainted  with  Chemiftry.  The  Fire 
may  be  m-ide  very  ftrong,  in  the  firlt  Chamber 
( Fiat.  IV.  Fig,  \.  bb  h  b  ii)^  when  the  Door  of  the 
Alh-holc  (t),  and  the  Funnel  (qqqq)  of  the  Cham- 
ber is  quite  open,  and  when  the  iron- Slider  fufpended 
with  Chains  (6.  p  p)  does  not  hinder  the  Fire  from 
pading  freely  iroin  the  7  ower  into  th's  Cavity.  But 
the  clofcr  the  i  uanel  is  ihut,  together  with  the  Door 
of  the  Afli-holc ;  the  more  the  Violence  of  the  Heac 
diminifhes:  And  this  will  be  foon  efFeded,  if  the 
iron-Slider  fufpended  with  Chains,  is  letdown  in  part: 
For  the  Fuel  contained  in  the  Tower,  burns  at  lea  ft 
as  high  as  the  Space  between  :he  lower  Edge  of  the 
iron-Siider  and  the  Grate  {d).  Obfcrve  befides»  in 
thofe  Operations,  wherein  the  round  Hole  (/)  of  the 
Door  is  ftopt  with  a  Plug  (m)^  that  when  the  llrong- 
eft  File  is  required,  this  Hole  mult  not  be  kept  long 
open ;  Becaufc  the  Air  rufliing  violently  through  it> 
ibon  cools  the  Bodies  put  into  the  Cavity.  The  Ope- 
ration mentioned  243.)  may  be  performed  in  the 
fecond  and  third  Ciiaiuber,  in,  and  at  the  fame  Time, 
and  With  the  fame  Fire,  as  tiicy  are  in  tlic  I'lrfl  Cham- 
ber :  For  the  Fire  penetrates  from  the  firft  Cavity 
into  the  fecond,  and  increafes  when  the  Funnel 
^2  2  2  2;  eredled  on  it  is  opened.    But  before  you 

*  Therefore  the  iroa«Tower  mentioned  page  88.  is  more  fafe, 
becaafe  the  Groove  at  top  may  beiilled  with  water,  or  Lute  mucc 
very  thin  with  water,  which  will  cffe&iial]/  hinder  any  air  Qg 
imoak  from  getting  through. 

do 
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do  tba$t  the  Funnel  of  the  firft  Cavity  muft  be  (hut, 
49  much  as  that  of  the  fecond  is  opened.  By  the 
fame  Means,  you  may  hinder  the  Fire,  which  fcrves 
for  the  Operations  made  in  the  two  firft  Cavities, 
iiom going  out  through  their  ir  unnels,  and  you  force 
k  out,  on  the  contrary,  through  the  third  Cavity  and 
through  its  Funnel  (555)%  that  it  may  alio  ad  upon 
the  Bodies  placed  in  that  Cavity,  For  the  more  the 
Funnd  ercfted  upon  the  rhird  Cavity  is  open,  the  more 
ooe  or  even  both  Funnels  of  the  other  two  Cavities 
mu&  be  clofcd.  Tlience  it  is  plain,  that  you  cannoc 
kindle  the  ftrongeft  Fire  in  the  third  Cavity,  unlefs 
there  be  one  equally  ftrong  in  the  other  two ;  and 
that  on  the  contrary,  the  Heat  in  the  third  Cavity 
may  be  rendered  lefs,  by  clofing  its  Funnel  1  tbou&n . 
it  bt  violent  in  the  others.  The  fame  is  true  of  the 
lecond  Cavity,  with  regard  to  the  firft.  Finally,  you 
cannot  make  the  ftrongeft  Fire  under  the  Muffle 
placed  within  the  upper  Door  (e)  of  the  Tower,  un* 
iefs  you  have  an  equal  Fire  in  the  firft  Cavity,  which 
Fire  may  con&quently  be  increafed,  by  fliutdng  the 
Door  quite  againft  the  Muffle  (^),  and  diminilhed 
by  opening  it ;  there  being  mean  while  an  equal 
Heat  in  the  firft  Chamber,  and  in  the  following 
Mcs.    The  reft  will  eafily  be  learned  by  Pra&ice. 

III.  Of  ibe  9tber  UtenftU  of  Aflaying. 

24c.  Aflaycfs  make  ufe  of  four  Sorts  of  Tongs» 
the  iiril  (.Plat.  IV.  Fi^.  II.;  confifts  of  two  iron- 
Legs,  two  Foot  long,  as  many  Lines  thick,  joined 
together  in  the  Middle  with  a  Rivet  (a)^  fo  as  that 
ihey  may  be  (hut  and  opened  fteddily.  Let  the  fore 
Part  of  thefe  Legs  wherewith  the  Veficls  arc  laid  hold 
of,  becurved  on  theinfideC^^intoa  Semi-lunar  Figure^ 
and  Jet  the  hinder  Part  have  two  Rings  ( c)  to  manage 
the  Tongs  with.  This  Tool  fcrves  to  draw  the  Tcfts 
anu  fmallcr  Crucibles  out  of  the  Furnace. 

246.  The  fecond  kind  of  Tongs  are  made  of  a 
Plate  of  Sii^tl,  hardened  to  a  Spring-iemper#  Lcc 
cbem  be  fix  Inches  long,  almoft  (harp  in  the  fore  Pan^ 

and 
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wd  well  peliflieil  {Bg.  111).  With  thefe  you  talce  up 
tht  mecaliick  Qr$ins  icrauniog  in  the  Coppels,  an4 

other  minute  Bodies. 

^47.  The  third  kind  of  Tongs  (Plat.  IV.  Ftg.  1 V  Jarc 
adapted  to  melting  Crucibles  of  a  middle  Siset  three 
Foot  long,  having  very  ftrong  Legs,  and  as  to  the 
reft  made  like  the  firft  ( §  245) ;  except  that  each  of 
the  Legs  mult  be  bent  downwards  at  their  Extremi- 
ties, into  a  fort  of  Beak,  fome  Inches  long,  and  one 
hch  and  a  half  broad  1  that  the  Sides  of  the  Cruci-» 
ble  being  fqueezed  faft  between  thefe,  it  may  be  held 
fteddily.  Thefe  Tongs  are  chiefly  ufed,  when  Me- 
tals melted  in  Veflels  of  a  middle  Size,  arc  to  be 
poured  out  into  Moulds  or  Ingots, 

248.  The  largeft  Velleb»  containing  a  great  Quaii- 
tity  of  Mciai,  are  more  eafily  cracked  in  the  Fire 
tiign  the  fmall  ones ;  and  their  Cracks,  if  they  do 
not  proceed  from  the  Moiftnefs  of  the  Tile  fet  under 
diem,  are  always  found  in  the  higher  and  larger  PM 
of  the  VefTel,  and  moft  commonly  run  from  the  Top 
towards  the  Bottom,  feldom  tranfverfely.  To  be 
.  able  to  take  luch  Veliels  fefely  out  of  the  Fire*,  you 
muft  have  Tongs  ftronger  ana  longer  (Fig.  V.)  tbaa 
the  foregoing  ("f  247).  Let  one  of  their  Legs  be 
curved  a  fmall  Matter  at  the  End,  and  end  in  a  ftrong 
Semi-cincle eight  Inches  in  Diameter,  and  fo  fixed,  as 
that  it  may  make  half  right  Angles  with  the  Leg  of 
tke  Tongs  (a) :  Let  the  other  Leg  be  curved  in  the 
feme  Manner  at  the  End,  and  have  ac  its  Extremity 
two  Semi  circles  like  the  foregoing,  but  fo  fituatcd 
among  thcmfclves,  and  with  regard  to  the  foregCHng» 
that  they  may  be  diftan^  from  each  o^er  about  om 
Inch,  fo  that  there  may  be  a  Sparc  in  which  the  Semi- 
circle of  the  other  Leg  may  be  j  ecc  i  ved  ( b) :  The  Effed: 
of  this  Structure  is,  that  fmali  and  large  VelTeia  may 
be  managed  wi  ih  them.  The  Veiael  to  be  taken  out^ 
b  laid,  hold  of  a  little  below  its  upper  Border,  with 
the  curved  Excicnaty  of  thefe  Tongs,  which  muft 
be  Brft  heated  juft  red  hot  in  the  Fire  ;  and  being 
thus  furrounded  with  a  whoie^^ircle»  is  fafiely  taken 
out  of  the  Fire.  249.  When 
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249.  When  the  Matter  put  into  fmall  Vcfltis  Is  zo 
he  ftirrcd  ;  you  rtiuft  make  ufc  of  an  Iron-Hook^ 
two  Foot  long,  and  one  Liioc  aod  a  half  thick  {Fiai^ 
IV.  A|.  VI).  It  is  i^oper  to  hate  tiro  of  diiee  <f 
Aek  Hooks )  tluRis,  asfiunif  as  tbertaieVeftis  to- 
gether under  the  Muffle,  with  the  Matter  to  be  ftkrcdj 
that  you  may  noc  be  obliged  to  ufe  the  fame  Hook  to 
fiir  them  all,  and  that  the  Matter  in  one  Vcflcl  may 
itot  be  fpoiled  bjr  Itetides  of  that  of  aiiochert  which 
may  happen  to  ftick  to  the  Hook :  For  you  have 
HOC  always  Time  enough  to  beat  off  with  a  Hammer^ 
or  to  iile  off  the  adhehog  Patcidcs. 

a5a  When  Aflies  muft  be  itOKyved  fmn  the  Coii^ 
^mckf  of  the  Muffle$  or  when  Veonties  and  Ineer* 
ftices  happen  to  be  between  the  burning  Coak,  that 
reader  the  Fire  unequal  j  you  fometimcs  introduce 
ioao  the  Hole  of  the  Aflay-oven  {Pk(.  III.  F^.  I  p} 
aniroo-jlod  f  H^.VlI)iWhetrwkbfoothrowdie  Aflm 
down,  and  make  the  burning  Coals  fall  together. 

251.  The  Matter  in  the  Crucible  is  to  be  ftirrcd 
with  the  Iron-Hook  (Fig.  Will.) 

±$2.  When  Opentiom  are  to  be  made  in  die 
larger  kbd  of  Tefts,  k  is  proper  to  have  a  ftming 
Iron  (Fig.  IX.)  four  Foot  long,  with  which  you  either 
Stir  ihc  Mafs,  or  take  out  the  more  clammy  Scoria* s. 

253.  When  the  Grates  arc  ftopped,  you  clear  them 
with  the  Hook  (F/^.  X.)  the  Size  of  whkrh  is  felf* 
evident. 

254.  The  fmall  Iron-Ladle  (Fig.  XI.)  fix  Lines  in 
diameter^  weil  poliihed,  and  havmg  a  Handle  two 
Foot  kmgi  lerves  to  pot  Bodies^  which  moft  be  pre** 
vioufly  broken  fmall,  inoo  the  Veffeh,  efpecially  fuch 

Veflcls  as  arc  under  the  Muffle.  Yoo  muft  have  a 
larger  hollow  Ladie,  whole  Figure  is  fufficicnd/ 
koMOt  to  malt  ZW,  ihtf  (dc.  in  a  gentle  Firr. 

255.  A  ftnmg  Fiiv,  if  yon  look  at  it  too  kmg^ 

not  ottly  dims  your  Eyes,  bur  alfo  hinders  yoa  from 

obferving  diftincliy  the  fcveral  Changes  of  the  Bodies. 
To  remove  this  inconveniency,  you  muit  provide  a 

fmaii  Board»  inade  of  the  chricft  Wood,  and  one  Fbot 
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,  jooth  in  Length  and  Breadth;  that  it  may  l^reen  your 
whole  Face,  ic  has  a  Handle  one  Foot  and  a  half 
long :  And  a  Slit  is  cue  in  the  Middle  of  it  horizon^ 

tally,  one  Line  and  a  halt  broad,  divergtrnt  towards 
the  other  Side  o^  the  Board,  to  be  turned  ag^inft  the 
Firet  and  fufiiciently  extended  each  way;  that 
ithere  may  be  a  larger  Field  for  Vifion^  and  both  Eyes 
may  at  once  eafily  diftinguilh  the  ObjeAs.  We  will 
call  this  Iiiili  un  cnc  a  Scrten^  through  the  Slit  of 
vwbich  ibe  Workman  may  lee,  without  any  Apprc- 
benfion  ftom  the  t  iret  or  from  the  Sparkles  that  flyi 
and  thus  fafely  contemplate  his  Objefi.  {PUh  IVi 
Iig.  XII.) 

256.  To  kindle  the  Fire,  you  roufl,  befides  the 
fniall  Hand-BcUows,  have  a  larger  double  Pair  of  BiU 

three  Foot  long  {Piai.  V.  Fig.  1),  fuch  as  are 
uTed  by  Gokirmiths  and  Farriers.  Let  ihem  be  fup 
ported  by  a  wooden- Frame,  fo  well  Iktcd,  as  that 
they  may  at  Pleaiure  be  railed  up,  and  let  down  be- 
fore and  behind,  about  the  Height  of  one  Foot.  The 
Struftureof  this  InftrumentisfufBcteotiy known,  from 
the  above-mentioned  Figure.  If  thefe  Bellows  lie  by 
unUicd,  ihey  mult  be  kept  ftrctched,  and  every 
Quarter  of  a  Year  rubbed  with  Neat*s-loot  or  Train 
Oil:  for^  this  being  negleAed,  the  Leather  cracks 
ibon^  and  the  Ligaments  growltifTi  which  occafions 

a  weak  and  ur. equal  Biad. 

257.  Seme,  iniltad  of  Bellows,  ufe  an  Eolipyk^ 
which  12»  a  hollow  H  dl,  made  of  a  Fiate  of  Copper, 
and  about  fixteen  inches  in  Diameter,  having  an  open 
I'ipe  coming  out  of  it,  in  the  Diredion  of  a  Tan- 
gent, aud  r.carly  fuch  as  is  put  on  a  large  Pair  of  , 
Bellows.  If  you  let  this  Veflcl  two  thirds  full  of 
AVater,  on  the  Fire,  fo  that  the  Water  within  may 
boil  ftroiigly  ;  and  then  direft  the  Aperture  of  this 
Tube  towaids  the  F^ire*  to  be  blown  •,  a  Blalt  ruthes 
out  of  it,  and  blows  tjie  Fire  with  great  Force. 
Howcvrr,  you  mult  forbear  ufing  this  Inllrument, 
when  Copper  is  melted  without  a  Vtifel^  and  is 
col]e(fled  in  the  Bed  of  tlie  Furnace      240^:  the 
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fliorf,  bccaufe  It  is  HOC  i^riComrnon  to     fs-'s^*?  ^^"-"^»14 
of  Water  fpoudng  out  of  the  Tube  of  uie  t^t^gu  *I 
258.  Whr^  iiDali  Pieces  of  Mccal  arc  10  beodr- 
ed ;  the  beft  Way  rodotr,  is  to  put  rhem  upon  a  hard 
friccc  of  Charcoal,  with  a  fmall  Hollow  made  in  it; 
and  then  direct  the  Flame  of  a  Lamp  having  a  large 
Cotton,  upon  the  fmali  Mais  of  Metai  to  be  melted^ 
by  blowing  it  thereon  i^ith  a  fmall  crooked  Pipe: 
For  by  this  Means,  Itpn  itlelf  nriay  be  meli»d  wtthoot 
any  ylppard^us :  Which  fuccceds  llill  better,  by  ad- 
ding Borax.    Let  the  Pipe,  with  whidi  this  is  per- 
formed, be  made  of  Copperj  and  let  it  have  in  iti 
bendiogPart,  a  hollow  Globe  one  inch  iti  Diameter, 
through  which  the  Wind  is  to  pafs,  that  the  Moif- 
ture  of  the  Breath  gathering  into  fmall  Drops  may 
be collefted  within  the  Cavity  of  this  Globe,  and  not 
reach  the  fmall  Flame»  and  hinder  the  A&ion  of  the 
Fire.   Let  the  lefs  Aperture  of  this  Tubtf  through 
which  the  Wind  comes  out,  be  fo  fmall,  as  to  admit 
hardJy  the  fmallclt  Needle.    This  is  called  the 
mattmg  T uhe^  or  Blow-pipe. 

259.  The  Load-Same  is  often  fufficient  to  difcover 
Iron ;  For  want  of  this  Stone,  you  muft  have  Recourfe, 
tor  that  Purpofe,  to  a  long  and  tedious  ^Ippcratus. 
Therefore,  the  Aflkyer  ought  to  provided  ot  one 
well  armed,  and  keep  it  loaded  in  a  dry  Place. 

160.  Tou  mud  iikewife  be  provided  of  an  Amil, 
tiic  upper  Surface  of  which  mull  be  perfectly  well 
polifticd,  and  about  one  Inch  fqnarr,  with  a  fmall 
Hammer  adapted  to  it :  Both  thefc  muft  always  be 
kept  perfediy  clean,  left  they  (houid  be  fpoiled  by 
Rufl  and  Dirr,  and  contraft  Furrows:  Otherwife,  if 
the  Metit  is  vitiated,  or  any  thing  goes  from  it,  it 
hinders  many  Operations,  eipcciaily  that  Separatioa 
of  G^lditom  Stiver,  which  is  calied  ^artaiicn^  and 
(hall  be  explained  in  our  praftical  Part. 

*  A  my  cheap  tad  mgeakMu'kiiKl  of  Bel«owf  have  been  aewly 
invcDted  by  Mr.  7 riewald^  Captaio  of  Mechanicks,  ifc  to  the  King 
pf  S-wtdtHt  a  particular  Defcnrtioo  of  which  iito  bcStttn  io  FSiUj* 
'Trtnf.  N«  4  48,  to  whidi  I  tf/kx  the  Rcadef. 

Ha  a6f«  How- 
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However,  he  that  purfues  the  Ait  of  AtExf^ 

ing,  can  never  be  without  an  Anvil,  large  Ham- 
mers, a  Vice,  Files,  Wedges,  (^c.  but  thcfe,  being 
fo  well  known,  wane  no  Delcription. 

262.  It  remains,  that  we  Ihould  examine  and  give 
an  Exaft  Defcription  of  the  /if ay  Balance,  and  the 
Manner  of  corredling  the  Detects  of  it ;  bccaufe 
St  is  an  Inftrument  of  the  utmofl  Importance  in 
docimaftical  Operations,  and  ferves  to  decermiiie  tXr 
aftly  the  Weights  of  minute  Bodies. 

26g.  Let  this  Balance  be  made  of  the  beft  Steel : 
For  it  may  be  conftrufted  much  better  of  this  Metal, 
which  mud:  be  of  the  hardeil  Kind,  though  iugici* 
cntly  tni£Uble,  than  of  any  other  Matter.  Befides, 
Steel  is  not  foeafily  fpoiled  with  Ruft,  as  Iron$  and  it 
is  more  apt  than  other  Meuls  to  take  a  perfeft  Polifh, 
which  at  the  fame  l  ime  prevents  the  Ruft.  Mean- 
while»  let  the  Steel  to  be  employed  tor  this,  be  tem- 
peftd  a  little  fofter  than  a  per  fed  Springs  that  it  may 
mum  to  its  State,  when  (lightiy  bent ;  for  it  cannot 
then  ealily  contradt  Faults,  and  if  it  does,  they  may 
be  eafily  mended. 

264.  The  Strudturc  of  the  A0ayer's  Scales  is 
hardly  difieretit  from  chat  of  common  Scales,  other- 
wife  than  by  its  Nicety  and  Smallnefs.  The  longer 
the  Beam  of  it  (Plat.  V.  Fig,  II.)  is,  the  n^oie  fmall 
faults  will  be  fenfible  in  it  !  Therefore,  the  longer 
tnuft  be  preferred  to  the  ihorter.  However,  ten  or 
twelve  Inches  are  a  fufBcient  Length*  Let  the  Thick- 
nefs  of  it  be  fo  very  fmall,  that  two  Drachms  may 
hardly  be  hung  at  cither  of  its  Extremics  (at),  widi- 
out  its  bending.  For  the  largeft  Weight  put  upon  it 
feldom  exceeds  one  Drachm.  The  whole  Surface  of 
diis  Beam  muft  be  altogether  without  Ornaments, 
which  do  but  increafe  the  Weight,  and  gather  Fikhi- 
nefs.  The  Bram  is  fufpended  in  a  Fork  {Fig,  III,) 
the  two  Legs  of  which  arc  fteel-Springs  joined  at  Top, 
but  kept  together  below  with  a  brafs,  pliant  Clafp 
(Fig.  IV)  parallel,  and  two  Lines  and  a  half  diftant 
from  each  other.    This  Clafp  being  taken  off,  and 

the 
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tfic  Legs  of  the  Fork  being  fU etched  out,  rhe  Axis 
of  rhe  Beam  may  be  pat  into  ^wo  Holes  [  ^  rr^dc 
for  that  f  urpofe  at  the  Eodsof  the  Leg%  or  dc  caxoa 
away  from  them,  htc  i  very  fliarp  Nerdle  (r>  be 
fixM  in  the  Head  of  the  Fork,  ftaading  perpendiciK 

Jarly  downwarJ?,  if  the  Fork  is  fufper.ded,  and  fo 
Jong,  as  thar  ic  may  a'moft  touch  the  Top  of  the 
Tongue  of  the  Beam  {PlaL  V.  Ffg,  IL  c)  put  into 
the  Fork,  wbeo  m  EfaOtm.  This  Needle  k  the 
Mark  of  the  Eqidmrmm ;  and  that  the  Ardft,  who 
ftands  over-agaiiui  it,  may  dc  able  to  obfcrt^  this, 
the  Legs  of  the  Fork  muft  be  broader  in  that  Place» 
and  have  an  Opening  two  or  three  Lines  {i)  wkk^ 
However,  this  Fork  nay  be  adorned  at  PIcifiae  % 

provided  the  Motion  of  the  Balance  is  not  hindered 
by  fuch  Ornaments.  Then  take  two  Scales  made  of  a 
thin  Place  of  Silver^  alax)ft  fiat,  one  Inch  and  a  half 
in  DiaineMV  hanging  on  ihite  fmaU  filk^-Scrings,  al« 
moft  as  k>ng  as  the  Beam,  tied  together  at  Top  widi 
a  Silver  Hook,  in  form  of  an  S,  and  hang  them  to 
the  Extremities  of  the  Beam.  A  imaiier  *  filver  Difli^ 
Ibetewhat  lefs  than  oee  Inch  in  Diamew,  belongs  to 
enehpf  thefe  Scales  {Fig.  Y.)  Tou  firft  put  into 
thcfc  Diflies,  with  a  Pair  of  Pincers,  the  Bodies  to  be 
weighed,  or  with  a  Spoon  or  a  fmall  Shovel,  when 
they  ;ure  pounded,  and  then  you  put  them  into  the 
8ei4fSi  t  Therefore  the  fmall  Dilhes  moft  be  perfiedly 
equ4l  in  Weight.  We  ufe  them,  that  Bodies  may  be 
more  convcnipnfly  put  into  and  taken  out  of  the 
Scales,  and  that  thcfe,  which  are  vaftly  thin,  may 
aoc  be  bent,  &i|ed,  ^  ib  be  rendered  bile  by  wij^ 
inft. 

"  265.  This  Balance  (§  264.)  is  fufpendcd  on  a 
moveable  Brafs  or  Copper- Support,  which  confifts  of 
a  Pcdcflal  (f^,  VI,  a)f  and  of  a  Column  fct  upon 
it  (^)  about  twenty  Inehes  hi|^,  at  the  Top  of  which 
comes  out  a  right  Ang!«  ao  Arm  (0  one  Inch  lon^. 
At  the  Extremity  of  this  Arm,  put  a  fmall  Pully  (/) 

•  Orif  jBaieofSiMlbfandamCleieoal  tkeyaTtbiiaptit 
wear. 
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three  Lines  in  Diameter :  Put  another  at  the  Top  of 
the  Column  ( e\  and  a  third  near  the  Bottom  of  ic 
(d)  :  Ali  which  Pullies  muft  turn  very  eafily  on  their 

Axis.  Ac  the  Diftaacr  one  Ir.ch  and  a  half  below 
the  upper  Arm,  let  another  Arm  one  inch  and  a  half 
long  (g)  come  out  of  the  Column  at  right  Angles, 
having  a  Hole  through  it  two  Lines  long,  a 
quarrcr  of  a  Line  bioad^  and  placed  perpendicularly 
]'( 'ow  tlie  Pu  ly  ot  tlie  upper  Arm  (/),  to  receive  a 
iniaii  i'h.te  oi  e  Inch  and  a  hait  long-,  and  of  fuch 
Breadth  and  1  hicknefs,  as  that  it  may  freely  move 
up  and  down,  and  yet  not  have  too  much  play  within 
di^  iiole.  IVKjrcoVcr,  let  this  Pluie  liaveaimail  liooly 
a.C  each  ExUvinity. 

2^6.  And  as  Inch  a  Balance  is  very  tickUih,  and 
will  hardly  (land  itill  in  the  open  Air,  and  becomes 
falfe,  when fpoiled with  Duft:  Itmuftbcput,  together 
with  its  Supper:,  into  aiiiiall  Cafe,  iiaving  Glaiks  ai 
fop  and  all  round  it,  that  you  may  ke  what  is  with- 
in. The  Size  of  fuch  a  fmall  Cafe  is  evident ;  and 
muft  be  fucb,  as  that  the  Balance  fufpended  on  its 
Support,  may  be  conveniently  placed  and  turned  in 
it.  The  Windows  of  the  right,  left,  and  fere  Sides 
of  ir,  muft  be  made  in  fuch  Manner,  that  they  may 
be  opened  and  fliut  without  any  great  fliaking  of  the 
Cafe.  The  Bafis  of  it  muft  be  a  Draw,  two  Inches 
high,  equal  in  Breadth  to  the  Cafe,  juttii.g  out  in  the 
fore  Part  four  or  five  Inches  beyond  the  Front  ot  it, 
^nd  eafy  to  be  dfawn  QUt  and  thruft  in  again.  In 
this  Draw  you  muft  put  the  Weights,  inclofed  in 
their  little  Partitions,  a  fmall  Pair  of  Pincers,  a  fmall 
Shovel,  or  a  Sp-oon,  wherewiili  lu  put  the  Powders 

i  ito  ilie  fmall  l  )i flics  r  f  the  Scales,  and  otlicr  1  hing<?, 

ii  any  arc  requiiice:  By  which  Means,  you  will  have 
all  thele  inlbumcnts  at  hand,  anu  keep  them  perfedly 
clean  (See  (PA?/.  V.  F/^.  VII-) 

2();-.  '1  lie  .IppMaius  v\e  have  hlthfrto  defcribed 
li  I  —  2tj6,  i^d  J[  o'cd  fcrufe  in  the  following  Man- 
j.;  r.    P  ils  a  Silk  String  over  the  three  Pullics  of  the 
Si  j  port  ^Ifg.  VI,  e  f  d)^  and  tic  it  at  its  upper  Extre- 
mity 
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mity  fo  tbe  faiall  Hook  of  the  B\m  (i\  wfakli  is  : 
cfacn  introduced  imoCAe  Hole  of  the  inferior  Arm  (h).  1 

Then  you  j^u:  zhc  biipport  (§  20;,.)  in       M:dJle  ot  : 
ibe  fmall  CAl'  (j,  266),  and  vou  pals  the  otiitr  Ex-': 
treoiiiy  ot  the  uik-Scring  below,  through  a  Holer 
bofifid  iacbeMidcUe  ol  tho lower  Border. ot  theFrame^V 
containing  the  Window  in  the  fore  Part  of  the  Cafe,  v 
and  fallen  ic  to  a  Wtighc  oi  d  lew  Ounces  (  A.'),  re- 
duce^ iQCO  a  cubicle  Form.    Next  to  this,  you  mutt' 
fufpcod  the  Fork  ot  the  B*ilancc  [Fig.  III.}  on  the  in* 
^ior  Hook  of  the  Plate  (t)  -fig.  VI).  By  tbtstneans» 
if  yoo  move  backwards  ontl- forwards  the  Wetghc: 
faiUiied  io  the  Scring  (A'),  placed  upon  the  Top  ot 
the  Draw,  that  juts  out  beyond  the  tore  Part  ot  the 
Cak^  theBalaocewtthiniseither  hftediip,  orletdown« 
But  you  iiiuft  put  the  Bodies  to  be  weighed,  and  the 
Wcightsthcmlclve^in  the  fmall  filver-DiQiesf/*ijf.  V), 
and  )  ca;  pjttlielV,  whca  ioad  ^  i,  into  the  Scaics,  tiirojgh- 
the  iidc  Wmuows»  which  muil  be  opened  for  that 
Puipofe.  AVbeoaay  thing  A3  to  bt  added  00,  or  cakeiS' 
out  of  cbem,  you  do  it  with  tbe  froall- Pincers,  or,  ib 
it  is  Powder,  wah  the  fmall  Shovd  or  Spoon.   H  >w^ 
ever,  vou  mull  let  the  Balance  down,  every  i  ime 
any  thinjgis  to  be  added,  or  taken  away;  that  the 
Scales  m^j  tti\  upon  (bo«. Bottom  oi:  the  Cafe:  But 
then  you  muflihut  the  Windows,  before  the  Balance 
is  iiiuid  up  lij^ain,  cipccjally  it  Cuc  iiu  iS  iioi  pjrkct- 
'y  c^lm(Pkl.y.  Fig.  Vll.)  * 

a68.  To  fee  whether  the  34lance  264^)15  jufl,  or 
no,  you muft: incercbsoge  ihe  fmall  iiithes*  1  ha:  is, 
you  firft  put  thefatd  Difhes  into  the  Scales^  and  iitc  up 
the  Luix^ncc,  to  fee  whether  it  is  in  hqu.Fhno^  or 
not :  If  nor,  ypu  will  procure  tiie  F/ml.brium^  by 
adding  granulated  Lead  ta^the  lightelk  DiQi.  This 
Eqmbbnim^Qoci^  obcained^  you  put  tne  Di  (bes  in  the 
Place  of  one  another,  and  again  lift  up  the  Balance  : 
If  J t  keeps  ftdl  in  Exjuipoife,  it  is  a  Si;^n  of  its  bring 
juft  ;  But  if,  after  the  Permutation  of  ;he  Diihes,  you 
no  ion^er  find  the  Balance  in  Equikbrio  \  it  is  a  fure 
S:^ .  its  bcio^  faulty.  Moreover  when,  the  Ba- 
li 4  lance 


Digitized  by  Google 


104  Art  of 

lance  being  ckvatcd.  you  fee  the  Qcam  moving  in  the 
Fork,  qot  only  up  und  down»  but  alfo  fide-ways, 
this  Ukcwifc  fliews  a  Dcfeel  in  the  Balance.  You 
muft  befides  reckon  it  one  of  the  Faults  of  your 
Balance  ;  if,  when  having  lifted  it  up,  aiui  put  ic  in 
Eqtttitinpf  you  lower  one  of  the  Scales  with  your 
Finger,  and  this  does  not  return  to  its  Equipoifc, 
when  the  Finger  i$  removed  :  If  this  be  the  Cafe, 
your  Balance  may  indeed  be  right,  as  to  the  Length 
and  Weight  of  the  Arms  of  the  Beam,  but  k  can 
hardly  be  rcftored  to  an  exafl  Equipoife,  whence  it 
is  lefs  fit  CO  weigh  any  thing  exaftly. 

^69  But  it  is  not  enough  to  have  known  whether 
a  Balance  was  juft  or  defective  :  We  muft  iikewifebe 
able  to  correct  the  Faults  deteded  in  it.  You  muft 
then  above  all  know  the  Caufcs  of  the  Defers ;  that, 
by  removing  them,  the  pcrfcft  Exaftnds  defired  may  • 
be  obtained.  Nay,  the  Afiaycr  flands  in  greater 
Need  of  knowing  how  the  Faults  of  a  Balance  arc 
f:orreded,  than  (he  Manner  in  which  the  Balance  is 
made  j  becaufe,  by  mending,  he  at  laft  obtains  the 
fcrupulous  Exaftncfs  requifue  in  docimaftical  Ponde- 
rations.  Let  us  then  take  this  Point  in  hand.  Firft,  ^ 
it  IS  a  teafing  Fault  in  a  Balance^  when  it  cannot  ei- 
ther bfi  reduced  (a  a  Situation  perfedly  horisontal, 
or,  when  being  reduced  to  it,  and  either  of  its  Scales  . 
being  lowered,  it  is  not  immediately  reftorcd  to  its 
firfl  State,  by  the  Remoyal  of  the  Power  that  lowers 
2t.  This  ftiews  that  the  Axis  upon  which  the  B^am 
ot  the  Balance  is  fupporttd,  is  in  the  fiune  horizontal 
Line  with  thofe  Pomts  to  which  the  Powers  are  ap- 
plied.  To  correft  this,  take  the  Beam  out  of  the 
Fork,  and,  with  a  Pair  of  Pincers,  lower  a  littte  the 
ringed  Extremities  (a  of  the  Arms,  with  foch 
E  vennefs  however,  that  a  Thread,  extended  from  one 
Kmg  to  the  other,  along  the  Length  of  the  Beam, 
may  be  oncithcr  Side  at  right  Angles  with  the  Tongue 
ot  the  Balance,  which  muft  be  proved  by  applying  to 
K  a  Square.  2.  But  if  the  Balance,  put  in  EmtUibri^^ 
<loc5  not  eaiily  change  its  Situation,  with  a  very  fmall 
bi  -     '       4  Weight 
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A»  ii  INK  fnflMc&ttf  acoce,  or  iliit  die  Ifckt 

the  fork  in  which  xh^  Axis  lurns,  being  loo  nar- 
luw,  rdift  CO  the  Motioii  of  it  i  or,  in  Ihon,  that 
tlie  £km  m  fkecd  too  high  above  the  horizontal 
iine»  ^mmm  fidm  one  of  the  Rkigi  of  AmAmk 
to  the  ochcr.  The  two  firft  Faulcs  are  verf 
r^fily  mcndrd,  by  ciiher  Iharpcning  the  Axis  or 
«idaiiog  the  Hole.  As  to  the  third  De^ft,  as 
Ike  Axis  amnot  be  iwxived,  the  Rings  mu(t  be 
ckimiBd:  ^WhUk  iMf  tit  dMe  in  die  Manner 

mentioned  (N°  i).*  J.  If  h  M  Fault  in  a  Balance, 
when,  being  equipoiled,  it  does  not  ftand  the  inter- 
\d2aiigiQg  of  the  l^wcn ;  or  if,  the  Powers  being  re- 
iiiovdUtedediMOOciclictSkle^  Tbisdiew^^  whta 
tfaeSedctttd  Ditiei  «re  equipoiiAmMtt,  that  eMier 

one  of  rhc  Arms  of  the  Beam  is  fhorter  than  the 
other,  or  the  one  out-weighs  the  other,  or  that  the 
Pcfeft  prooccda  from  both  Caufes.  Therefore,  to 
comft  ic»  muft  firft  lift  bp  the  Batence  uAlOfld- 
<dt  nd,  if  it  fa  iMtt  in  EjmMiriff,  kt  the  Equipoife 
be  reilored,  by  p^^^ing  Grains  of  Lead  inro  the 

.  Scdc.  Then  put  the  foiail  Diihes  into  the  Scales, 
nl  if  the  Eaiaacedota  not  remain  inEiUiMbna^  tec 
ite  EqttOiiriwm  be  aula  mftored  by  putting  graau* 
lated  Lead  into  the  Imall  Dilb,  not  into  the  Scale. 
This  done,  if  the  Diihes  can  be  interchanged,  without 
l^keriog  the  EpaUirium  i  it  (hews,  that  you  muft 
ttke  n  0Qch  matter  fiom  one  6f  the  Scales,  with  a 

'  iVfherftooew  a  Fife,  as  you  b$ve  put  Onini  of  Lead 

in  the  other,  to  obtain  an  EquiBbrlum:  For  one  is 
heavier  than  the  other  :  Which  Inequality  is  moft 
coamanly  occa&ooed  by  Dirt,  or  Ruft.  But  if  you 
omotimcfcbangsjoiir  foiall  DUhes,  and  preferve  an 
EpdSMtm^  you  am  be  fiife  chat  one  or  the  6thet 
.  of  the  Extremities  oi  the  Beam,  and  even  that  which 
goes  down  after  the  interchanging  of  the  Difhes,  is 
IDOfV  remote  from  the  Axis  than  the  other.  Where- 
fbfe^  this  Arm  muft  be  mide  Iborler  ^  Which  is  done, 
by  preflSog  foftlyt  and  a  (ball  Matter  towards  the 

'  Axis, 
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Axis,   wuh  a  delicate  Pair  of  Pincers,  the  fmal* 
ringed  Bow  which  is  at  the  Lxcrcniiry  of  this  Arm  • 
Taking  care  mean  while,  not  to  raifc  or  lower  at 
the  fame  Time  the  Extremity  of  the  Beam ;  Other-, 
wife  it  would  be  but  fubfticuting  the  firfl:  (N*>  i.)  or 
the  fecond  (N**  2.)  Fault,  to  the  Fauk  correded.. 
1  1  crdyre,  this  being,  doiie^  take  away  the  fniall 
Diflies  and^  by  caking' ft^metUing  ui  the  granulated 
Lead^ which  you  had  put  before  into  the  other  Scale, 
reftore  the  E^uilibrum^  which  had  been  vvaiiiing  all 
the  while  :  For  then  the  Arm  of  the  Beam,  which  had 
been  raifcd  before,  will  certainly  he  lowered.  Thea 
again  put  the  fmall  Pifhes  into  the  Scales;  and»  if  you 
do  not  find  an  Equilibrium^  rcftorc  tt,  by  putting 
granulated  Lead  into  t  iihcr  of  the  Diilics :  W  hich 
done,  interchange  die  ia;d,Diflies  \  and  you  will  fee,, 
trom  the  want  of  Equilibrium^  which  pf  the  Arms  of, 
the  Beam  is  ftill  longer  than  rcquifue :  If  you  fiod 
ittobeioi  mei.d  the  Fault  as  before,  ^hat  is,  byr 
fliortening  the  lowered  Arm,  or  by  lengthening  ihaf 
which  is  raifed,  having  always  •m\  Attention  to  the 
Caudons  already  prefcribed.   Repeat  thefe  manual 
Operations  over  and  over,' till  the  Balance,  unloaded, 
and  cquipoilcd,  cither  of  iifclf,  or  by  Means  of  granu-' 
laced  Lead  put  into  either  of  the  Sc4l;:Si  may  un dcrga 
the  interchanging  of  the  fmall  Difiies,  without  difturb- 
ing  the  Equilibrium:  For  then  both  the  Arms  of  the 
Beam  will  be  of  equal  Lcngih.  If  after  that,  the  nril 
Dtilxt,  that  cc^nfified  in  the  Inequality  of  the  Scales^ 
rcauins  ftiil,  it  may  be  removed  in  t!^e  Manner  abov^» 
mentioned.    The  Caufcs  of  the  ocher  Faults,  being 
more  fenfible,  may  of  courfe  be  more  eafily  niendcd  : 
I'hercfore,  we  leave  it  to  the  Skill  oi  tiic  Artificer, 
to  dc(e£l  and  coriecl.tlKm. 

'  270.  I  fhall,  in  favour  of  fuch  as  would  try  to 
make  the  Scales  themfelves,  add  the  following  Di* 
regions,  i.  The  whole  Beam,  togedier  with  its 
Tongue,  muft  be  cur  out  of  one  and  the  fame  Plate 
of  Sieel :  For  any  foldered  Bit  may  be  eafily  fepa» 
ratedi  becaufe  this  Beam  muft  be  worked  with  extra* 

ordmary 
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#rdmnry  Delicacy.  2.  The  Axis,  being  a  very  fine 
Peg,  mud  be  faftencd  with  Solder,  in  thc,Hc4s 
pierced  in  the  Center  of  the  Beam  :  .'Which  is  very^ 
^afil^  obtained,  if  you  cover  over  with  a  thin  Lamina 
of  Go! J,  the  Middle  of  the  Axis  which  is  to  go 
through  the  Lcfitcr  of  ihe  Bean:  :  For  Steel  may  be 
ibldercd  with  Iren  by  means  gf  Gold^  in  a  gentle  Fire^^ 
otherwiie  you  piufl  ufc  a  more  violent  Fire,  whereby^ 
the  Axis  is  eafiiy  deftroyed.  3.  To  temper  the  Beain 
yc;u  muil  ilrft,  Avhen  ic  is  whu.:  i^ot,  cxtinf^uifli  it  in 
cuki  Water,  and  then  rub  it  all  over  with  0*7,  and 
keep  it  upon  the  Fire,  till  the  Oil  is  burnt  and  con-^ 
fumed  :  And  if  yoa*do  this  two  or  three  Times  over 
in  the  fame  Manner,  you  will  at  laft  give  it  a  fpring- 
Temper.  However,  you  mud  do  [his,  before  th^ 
Beam  IS  quite  worked.  Next  to  chis,  you  mult  make 
again  the  Extremities  of  your  Beam  white  hoj,  at  ^ 
C^dle ;  that,  being  made  a  little  (oiw  by  this  Meaiis, 
tlicy  may  he  bonded  without  Difficulcy  \  and  u\  Cafe 
pi  NeccjiUy  be  lengdicncd  or  Ihorcened,  to  be  cor* 
re&ed. 

a7  f  •  If  the* F^ult  of«the  Balance  ponfiAs  io.  th6;  Inef* 
quality  of  the  Arms -as  to  their  Length  or  Weight,  and 

ic  IS  good  in  any  ocIkt  Rv.^^ed,  and  you  have  r.ot 
liOK  to  mciKi  the  Fault  previouny  :  You  may  ufe  it, 
inean  while,  in  thefoUowing  Manner.  Piit  the  Bd^ 
dy  xo  be  wcighrd  in  one  of  the  Scales,  and  put  in  th> 
other,  Weights  an  Equipoife  :  Then  mark  exaftly 
;hc  Sum  ot  :hc  v\  eights  :  And  then  interchange  the 
Powers,  wiihout  however  changing  che  fmall  Dirties: 
^lark  like ^ lie  the  Sum  of  the.  Weights,  to  be  added 
for  the  procuring  of  an  Equipoiib,  which  wil}  ttr- 
tainlv  bediftcicai  Ih^m  the  foregoing;  Weiizhcs:  Thea 
/nuUipiy  the.QuaiiUues  of  both  thcfe  Weights  by 
each  other,  after  Tiaving  firft  reduced  them  into  very 
minute  Parts,  as  for  inftanc&  into  Dradims  t' Ana 
nally,  extracl  the  fquare  Root  of  the  Produce  of  this 
Jultipli^.ition,  which  will  mark  the  true  Weights  of 
the  Body  in  quelUon. 

272.  As 


jo8  Tie  Akt  of 

27s.  As  the  Aflayers*  Scales  hitherio  ($  26i*^ty  i .) 
defcribedy  and  made  as  delicate  and  nice  as  is  re- 

quifite,  cannot  without  Detriment  bear  above  two 
docimaftick  Centners,  or  Drachms^  you  mult  have 
another  fomewhat  ftronger  Balance,  that  n)ay  be 
loaded  with  a  few  common  Ounces,  which  ferves  to 
weigh  the  feveral  Fluxes^  the  Additions^  Lead  and 
Creny  efpecially  thofe  of  Copper^  Iran^  Lead^  Ttfi^ 
i^c.  Let  this  likewUe  be  m^de  exa<ft,  and  iuipended 
on  a  Support. 

27^.  As  many  kinds  of  Weights  are  ufed  by  Ar« 
tlficers  that  work  in  Metals,  to  weigh  them,  fo  many 
mufl  the  Aflayer  have  at  hand,  bccaute  he  is  much 
more  taken  up  with  his  Arc  than  any,  and  muit  not 
be  obliged  to  confume  his  Time  in  arithmetical  CaU 
culations,  for  the  |leduAion  of  his  Weights.  But 
the  Weights  which  are  properly  called  Affayer's 
Weights,  are  a  thoufand  times  fmallrr  than  common 
ones  %  becaufe,  the  Portions  of  Metals  or  of  Ores 
examined  in  docim^ftical  Operations  ^  extremely 
Ihull. 

274.  The  Metallurgifts,  who  cxtraft  Metals  out 
of  their  Ores,  ufe  a  Weight  divided  into  a  hundred 
equal  Parts  (they  call  them  Pounds)  the  whole  of 
Which  they  call  a  Centner^  or  an  hundred  Weight. 
The  Pound  is  divided  into  thirty  two  Parts  called 
half 'Ounces^  (in  German  iLDtjL)i  the  half  Ounce  again, 
is  divided  into  two  Quarters,  and  the  Quarter  into  as 
many  Drachms,  called  in  German  dittlltleitl*  There 
is  hardly  My  further  Subdivifion  of  the  Weights, 
ufed  in  large  Works.  However  It  is  proper,  that 
the  Affaycr  fhould  alfo  have  a  Drachm  divided  into 
two  equal  Parts  \  becaufe  he  muft  fometimes  have 
rqgard  to  fuch  minute  Quantities.  Finally,  to  be 
able  to  weigh  all  the  Parts  of  aCentner  juft  mentioned, 
you  muft  have  it  hand  as  many  different  Weights,  as 
are  requifite,  to  compofc  irom  them  each  of  the  Pares 
of  the  Centner. 

Ton 
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^  lyg.  The  DMfions  and  DenoniiiuidonsoF Wcighti 

Utbms  giVen  (§  274.)  are  equally  uftd  by  Affayers 
and  Metallurgiftsi  with  this  Difference  however,  that 
the  Centner  of  Metallurgilb  contains  one  hundred 
common  Pcmods ;  Where^  that  of  die  Aflayeia  coot 
tmm  only  one  real  Dradim,  tx>  which  the  other  Parts 
ate  afterwards  proportioned. 

'■476.  Asthcn  the  docimaftrcal  Weights  are  divided 
toftichaDtgrceof  Mmutcoels(§a7^),  andibviftlt 
«ffcrcut  fix)in  tte  cottichoti  ones ;  rbe  Affayer  mu{| 
iKrible^'m  initfee  them  with  his  own  SkiiU,  which 
%c  muft  now  teach  him  how  to  do,  *  '  '  '  " 
277.  Thele  Weights  (§  274.;  sue  made  of  fquare 
Silver  •  Plates,  of  fuch  a  Size,  as  that  the  Mark  of 
taeb'dSfehmt  Weight,  may  be  put  upon  them.  Let 

•  If/ou  do  not  care  to  beHowSuvirou  VOor  WekiUKthioF 
•fine  Soldei  will  do  as  well 


US 


ft 

till  ^fSr  AitV^  ^^ 

us  firfl:  take  for  a  Bafis  one  Wdghr,  beln^T  about  twd 
thirds  of  a  rommoa  Dracbin,  and  lec  it  be  marked 
(64.  i^.;     Then  have  at  hand  gf^tilatied  l^eid^ 
wafhed  clean,  WcH'dFtcd,  and  fifterf  vAf  6f!i  :  Put 
as  much  of  it  in  one  of  the  fmall  DillicS  of  the  Aflay- 
balance,  as  fhall  be  necefTary  to  equipoifc  che  Weight 
(64.      juft  tnrnciolied,  which^fs  in  the  oppofltc 
fmall  Di(h.    This  done,  take  out'  of  the  Difh  the 
Silver- Weight,  and  put  in  the  Room  of  it  half  of  the 
granulated  Lead  ;  fo  that  a  pcrfcdt  EquiliLrium  may 
be  obtained.    Then  pour  the  granulated  Lead  out  of 
each  fmall  Oi(h>  and  inftead  of  it  put  another  Siiver- 
Wcight  already  made,  like  the  foregoing,  bfcing  a 
little  heavier  than  half  of  it,  and  maik  it  (32.  ik.) 
taking  great  Care,  that  not  the  minutcfl:  Pare  of  the 
granulated  Lead  remain  in  the  fmall  Dilh.    If  this 
fecond  filver- Weight  exceeds  by  much  that  of  the 
granulatc.l  Li^d  bciag  iHli  in  the  other  fmall  Difh  ; 
vuu  mutt  take  a  little  from  it,'  with  a  delicate  thin 
File:  And  if  it  exceeds  it  but  little,  ufe  a  fmall 
Whetftone»  that  will  rub  off  but  a  little  at  a  time# 
comparing  your  Weights  pretty  often,  till  you  render 
this  perfcftly  equal  10  the  granulated  Lead.  Then 
interchange  the  imali  Dilbcs  ;  that,  if  ttie  Bilancd 
has  poffibly  been  vidated»  or  any  Error  committed^ 
it  may  ncceffarily  appear.    Go  on  in  the  fame  Man- 
ner, till  you  have  n\.vlc  all  the  In  ill  Weights.  But 
if  you  finally  will  have  one  entire  hundred  ;  add  to 
the  Weight  64.  lb,  one  of  3^,  and  another  of 
4.  Ub%  and  taking  them  together,  make  one  larger 
Silver  Plate  of  equal  Weii^hc  with  them,  and  mark  it 
(iQO  lb.)    Thub  you  vvih  have  a  fufficient  Number 
of  Weights,  out  of  which  you  will  be  able  to  com- 
pofe  all  the  Parts  of  the  Hundred,  by  intermixing 
them» 

'  278.  You  will  often  want  a  centner- Weip.ht  larger 
than  tiie  common  Drachm,  which  may  iikewiic  be 
eafily  made  of  one  Size,  according  to  the  Rules  (§277.) 
«bove  prefcribed.  However,  it  is  proper  that  this 
Weight  be  proportioned  to  the  fmaller  Centner,  and 

to 
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to  ft<?  Part*;  that  for  Inftance  it  fliould  be  exaftJy 
the  Double  or  Quadruple :  By  which  Means  the  lef- 
libr  CcAtner^  together  with  its  Pans,  «ferve  to  dcttN 
mine  alio  the  Part*  of  the  targft*.!  •  * 

279.  You  will  hnLi  Gur,  whether  the  Weights  are 
made  exaft,  or  have  contraded  Faults  in  the  ufing, 
by  comparing  the  Centner,  or  its  larger  Parts,  with 
tho  leffer  ones :  For  Inftance»  the  whole  Centner^ 
with  64,  32,  and  4  the  64  S^.  with  32* /f^.  and 
with  two  1 6  and  fbon.  It  is  then  propel^ -to  have 
two  Weights  of  each  peculiar  Part  of  the  hundred/^. 
Which  is  the  more  eafily  done,  becaufe  in  the  making 
of  the  Weights,  it  is  a  moft  tedious  Work  to  defter- 
mine  the  right  Quantity  of  the  granulated  Ltad  : 
Which  bcinc!;  on  re  done,  it  is  an  eafy  Matter  to  pre- 
pare two  biver-Fiatcs  equipoiiing  the  fame  Quantity 
of  giamilated  Lead« 

«80.  Put  thefe  Weights  (§  277,  278.)  into  a  fmafl 
Calc  or  Box,  that  may  be  iliut,  and  in  which  there 
arc  for  each  of  them  proper  and  neat  fmall  Partitions 
contrived,  and  lined  with  Leather  or  Cloth :  That 
every  one  may  immediately  be  found,  and  that  many 
of  them  bc  ng  put  together  in  cue  and  the  fame  Par- 
tition, mav  not  rub  againil  and  wear  out  each  other, 
whereby  tucy  are  very  eafily  fpoiled. 

Sc;^olion.  In  ihe  making  bftbe  fpleigbu  (§277.}  feme 
^fe  to  deiermine  the  finaUeJi  of  them  firfi^  and  then  to  or* 
rivi  at  the  bufklvcd  lb.  by  multiplying  ;  ht  then  nn 
fcn/iile  Error  committed  in  the  fmaiieji  tVeight^  becomes 
very  eonjidtrable^  as  it  is  multiplied  over  and  over,  and 
you  toje  all  your  Labour.  On  the  contrary ^  if  you  firji 
determine  ihe  hrgeji  IVeiphl,  as  fome  ufe  to  do ;  ycu  Lave 
much  ado  aftervoards  i€  Jii.d  out  ibe  fmalleji :  For  it  is 
hardly  i^JfioU  to  proceed  with  dividing  into  /xj,  from 
xoo  io  25,  and  mere.  This  is  the  Keafon  why  I  begin 
from  64  lb.  not  making  any  Weights  of  ,0,  or  25  lb  •, 
btecau  't  tbij  moj  eujUj  i'e  cUaimd  l/y  the  Cohii/inuiion  of 
the 

a8 1.  The  common  himdred  Weights  varies  accord- 
ing CO  the  diftereat  Places;  For  it  olten  contains  more 

than 
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r'-s^  ICC  J.  arc  dcd  cccir3cii.>  ::  b  carried  to  one 
k^ojtc  izjL  TbacTict,  cac  Docimaftical 
Op«D:  :s  n:'^  3t  «iipctd  ao  idc  Proportion  of  the 
Cccrrxc  QrxD^r,  n^ci  ^ic  2i  au:;^  Pouxkis  to 
the  ccciir-iircai  ico  rb.  2S  the  coaiiiiOQ  hundred 
Wcisxi  cc<- ci-  -3  ircv«  out  u*j£:dr«d  Pourxis. 

2i2.  Tae  WcrkjTco,  to  (kffrtriDC  th«  Weight  of 
^.'car  arc  use  oc«  hjiJ  Pcu:id,  or  a  Weight  of 
csit  CX^rccs  «^hi^ih  tbej-  al.  AXiri,  ind  diTkdc  tc 
vinccuy.  To  aiSfr  Stlrcr-Ccins,  acd  C#/f  mixt 
wiui  th<y  civicc  the  Mifk  into  i5  half 

Ojncrs,  Li(|  •        ^  Ouace  imo  four  Drachms, 
(£*amiinn  ->  trje  Drachm  ir.oj  four  Pcany- weights 
{2^: ^   ptomjf  ;  md  fiOiLiy,  the  d*«  iiHo  two 
iT^-;,  ^^tikr  :        W^ignc  is  caiicd  ^uMssml^ium^ 
pfiwungr  CctSirttk*  ^  or  Perny-we ight. 

253.  it  noc  be  neccfiary  to  have  at  hand  the 
Weigh:  juitdiicr.bcd  ^§  zSi.)  if  you  can  fubitiutcto 
It  a'Wcigh:  of  uxrcen  Pounds  of  the  doci.Tiaitical 
CectDer  3  274,  2-7.;  fori/ this  reprefents  the  entire 
Mark ;  in  tiut  Caic  each  Pound  of  it  will  be  equal 
to  half  aa  Our.cc  of  the  NVeight  282.) ;  eight  half 
Ounces  will  ix  ecual  to  one  Drachm,  two  half  O2. 
equal  to  one  j'x;,  and  at  laft  one  half  Ounce  be  equal 

to  cne  4  i-^^** 

254.  To  temper  5:,Vfr  with  C^fp^r^  the  Mark  Is 
likewife  divided  into  lixteen  half  Ounces,  as($  ^83.) 
But  uSe  hilf  Ounce  is  then  divided  into  eighteen  Pans, 
which  they  cail  Grj.^  or  Grains,  but  dcrg.  AgncoU^  in 
better  £^'i;f,  ca!ls  them  i^kusnuj  J;V.  «firuV,  and  finally 
the  Grain  is  civided  into  ibur  Quarters.  Therefore 
in  this  Cafe,  the  greaieil  Weight  is  the  Alariy  or  • 
half  Pound,  which  weighs  about  half  a  Drachra  of  the 
common  Weight :  The  fccood  is  half- Ounces,  the 
third  is  four ;  tne  fourth  two  ;  the  huh  one  5  the 
fixth  one  half  of  this,  or  nine  Grains  ;  the  fevcnth 

Grains,  the  eighth  three,  the  ninth  two,  and  the 
h  but  ore  Gri  n  ;  the  eleventh  one  half  Grain, 
inaiiy  the  twelfth  one  quarter  part  of  a  Grain, 
rc  is  no  peculiar  Obfervation  to  be  aJded  con- 

cerning 
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omkig  the  tiwklng  of  Weights  of  this  kind)  bsfides 

whuwzs  faid  bciorc  277,  and  following).  For  this 
is  as  commonly  ufed  as  the  foregoing  282),  djpc- 
daliy  ID  Germany, 

ag5.  In  H0Umd^  icMlMd  of  the  Weights  deficribed 
(aSa,  a84>.  ACfl^ei9-\k(e  the  Marca  Nammularia^ 
or-  Mark  or  :he  Mint,  which  is  divided  into  twelve 
Penny- weights,  and  each  Fenny-weight  is  fubdivided 
into  twenty 4our  Grains.  Now  this  Mark  of  the  Mint 
weig^  a  ^moh  half  Dram;  which  is  the  firft 
W«gb€ ;  fhe-iecbnd  is  fix  Penny- weights,  the  third 
three,  the  fourth  two,  the  fifth  but  one  Pcnny-weighr, 
the  fixth  twelve  Grains,  the  feventh  fix,  the  eighttt 
three,  the  ninth  twoi,  and  the  tenth  one  Grain, 
They  mak*  no  fufcher  Siibdivifion. 

a 86.  To  temper  Go/d  with  Silver  and  Copper^  they 
ufc  the  Caract-weight  {Carath-Gcwicht\  the  Mark  • 
o^  which  IS  divided  into  four  and  twenty  Carads 
{Ciara$b\  and  the  Caraa  into  twelve  Grains.  There* 
fbie  che  firft  Weight  is  here,  as  in  the  foregoing,  a 
Mark  of  four  and  twenty  C  a  rafts  j  thp  fecond  is 
twelve  Carafts,  the  third  fix  Cara<a»j  the  fourth 
t^rce ;  the  fifth  two  ^  and  the  fixth  one  \  the  feventh 
onebaif  Caraft  or  fix  Grains ;  the  eighth  three  Grains, 
the  ninth  two,  and  the  tenth  one  Grain. 

Scholion  I.  Befidestbe  V arte  lies  of  Weights^  hitherto 
:  §  ^^'j    and  following)  menttotted^  there  are  jiiU  a  great  • 
moi^  9$kirs  digmm  frmn  iim :  Bmt  ii  U-not  our  Bufi'- 
wtfi  btn^  to  iftMi  of  item  all  in  a  more  particular  Mank 
mt.    See  G.  Agricola,  Ub.  VII.  De  re  MetalHi  a. 

Scholion  11.  Dutch  Mint-Mark  (§  the 
German  Giam*Mark  (§  284J  and  the  Carad-Mark 
[%  286;,  ofe  each  divided  inie  two  hundred  and  eighty 
Grains  \  it  ii  felf  emdent^  that  you  need  have  but 
one  oftbefe  three  ^  J\,r  twelve  Grains  of  cither  cf  thefe 
freights  make  one  Penny-weighty  eighteen  wake  one  half 
OmicOj  ana  Jour  and  twenty  make  one  Carati. 

287.  Any  Mcnlwhaelbever,whe  n  pure,  muft  haTcits 
fpecifick  Oriour,  tkatdtftingutfhes'it  from  the  Reft« 
But,  Metals  bang  the  moll  opaque  of  all  known  Bo« 

I  dies. 


Digitized  by  Google 


1 14  The  Ak  T  of 

dies,  the  fpeciBck  Colour  of  every  one  appears  very 
diftiot^tly ,  whta  you  rub  u  ag<iinft  a  very  black  hvd 
Stone.  It  then  the  Colours  of  two  or  merer  Metah  u> 
be  airiyed,  are  exprefltd  by  large  \\vr\y  6^kis  nraue 
neareachoihcr  in  liic  fame  ^iane,  atier  having  rubbed 
thciQ  agaunft  tbe  Surface  oC  fuch  a  Scooe«  you  will  by 
that  Means  eafily  difcero  their  Difference,  or  their 
Likcntfs, 

The  Stone  adapted  for  this  Ufc  287.)  is 
calltd  the  Touch ^iUonc*,  which  murt  havetl.c  foUowii^ 
Properties.  *,  k  mull  be  of  the  deepeO:  Black,  left 
the  Tinflurc  of  the  Metal  fiiould  be  hindered,  by 
Ipui  ious  Rays  of  Lipht  fliining  benvccii  them.  2*  Jt 
mud  be  capable  oi  being  prctiy  ucil  poiUlKd  :  For 
when  too  rough»  the  Colours  of  ibc  Metals  rubbed 
againft  it^  cannot  be  neatly  perceived:  And  if  it  is 
too  iliiuo.h,  li-.c  Metals  are  but  lauiLly  and  flcwly 
fcrapcd  by  it,  etpcciaily  Gold.  3.  it  inuft  be  neither 
too  hard,  nor  too  foft :  Fur  Tnp^fy^  Coal  D^ffi^  and 
^in-a/Ln  tub  off  the  fmail  metalline  Crufts :  So  that, 
in  aOiort  1  ime,  this  Stone,  thoi.gh  ever  fo  hard,  ac- 
quires too  great  a  Smcociincrs  :  And  when  it  is  too . 
ioit,  it  is  eaiiiy  ground  into  a  bne  DuA«  and  con- 
trads  Furrows.  TherefoRTs  black  rough  Marble^ 
or  black  foft  River- Pebbles,  arc  excellent  for  that  Ufe. 
They  mull  be  mac;c  i;uo  a  quadrangular  Prifm,  a- 
bout  oirr  Inch  uuck,  and  tM.o  or  tbrce  laches  long  ^ 
which  IS  the  mall  convenient  Figure  for  that  Pur* 
pofe. 

289,  The  Mstals  which  arc  tiicd  in  the  M.iiiner 
mentiuiitd,  aie  Gold^  Silver^  Copper,  wiicn  pure,  or 
ni  xt  among  (i^emfcives  by  Fufion,  in  many  differeot 
Proportions.  But  i  n  order  the  better  to  find  out  the  Pu* 
rity  and  various  Mixtures  of  thcfc  Metals,  whenever 
they  are  to  be  cxaiiiined  the  Mafies  to  be  tried  arc 
compared  with  fmallpui  eMalTesol  thefanu-  Mctals^or 
of  Metals  mixt  in  a  known  Proportion,  and  defignediy 
prepared  for  that  Ufc,  which  are  called  Touch-need- 
les. Now  the  aiort  laid  Metals,  buiii  uioll:;  pure  and 
thufe  mixt  in  diiicient  Propurugn^^  are  made  into 
1  jLamiua*s 
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iLamtoa's  one  Line  broad,  one  fourth  Part  of  a  Line 
.  tfafcfcy  an(f  one  Inch  and  a  haif  long,  upon  each  of 

which  you  engrave  a  Maik,  indicating  their  I'nrity, 
or  the  fcvcral  Mixtures  oi  the  Metals  which  they  arc 
made  of. 

^oo.  Let  us  na«r  fbcw  the  Manner  of  oidcing 
eh^fe  Towch-needfef  (§  28(7)  ,  and  firft  df  aU  the 

Silver  ones.  1  heic  mull  be  tempered  only  with  Cop* 
per:  But  the  Proportion  is  decermrned  by  the  Mark 
fj  294.^  divided  into  half-Onnces  and  Grains.  There-: 
fore,  yoa  mnft  ufe  for  that  Porpofe  one  Mark  of  fuch 
a  Weight,  as  that  it  may  conftitutc  a  fufficient  Mafs 
of  Metal  for  the  making  of  one  Needle :  Let  it  then 
Dveigh,  for  Inftance,  one  whole  Dram,  1  hen  weigh 
fbch  a  Mark  «1^  the  poreft  Stiver,  wrap  tc  in  a  fmail 
taper,  upon  if hkh  yoU  wHl  "wrhc  fixeeen  half 
Ounces  ;  which  will  fighify,  that  the  whole  M  :  k  of 
this  Metal  is  the  pureft  Silver.  i\l  »ke  the  Firft  Needle 
with  Afs  Mafe.  Next,  weigh  fifteen  half  Ounces  of 
purd  Siivef,  and  one  hatf  Ounce  of  pure  Copper  ^ 
^rrap  (hem  bcch  together  in  a  Paper^  and  mark  upon 

k  fifteen  Ounces,  wMch  will  fitTnily,  that  there  are 
in  chat  imall  Mais  fifteen  Parts  oi  pure  Silver,  and 
ime  of  pure  Copper.  Make  of  this  the  lecond  Needle. 
Then  add  two  half  Ounces  of  Copper  to  fourteen  half 
Ounces  of  puw  Sitver?  and  mark  it  fourteen  haJf 
Ounces.  Make  a  third  Needle  of  this.  Goon  thus, 
and  proportion  the  imall  Milles  ot  Silver  and  Copper 
for  the  making  of  the  other  Needles,  and  put  in- 
fcriptioDS  upon  every  one  in  the  foilowiag  Manner. 
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Let  then  each  of  ffaefe  PerMos  of  Metai»  » they 

are  wrapt  in  a  particular  Paper,  be  put  feparatcly  in- 
to anew  Crucible,  never  ufed  for  any  Openitlonj  and, 
adding  a  little  Borax,  meit  them  ma  very  quick Fire» 
which  muft  be  well  kindled  before  with  Bellows;  or» 
what's  ftill  better,  throw  them  fiiddenly  into  a  white 
hut  Crucible,  and,  (b  foon  as  they  melt,  ftir  theai 
with  a  dry  wooden-Peg,  burnt  at  the  End,  and  pour 
them  immediately  into  an  Ingot.  This  Fufion 
may  as  we!),  and  almoft  more  conveniently,  be  made 
with  a  cementatory  Tube  ( §  258  J.  Next  to  lIus,  wrap 
each  fmall  Maf grown  cold,  into  irs  Paper  again,  to 
avoid  Conlufion,  and  again  try  them  fingly  ,in  the 
Balance*  If  they  ftill  weigh  a  whole  Aiarkt  they  are 
good  :  Bat  if  there  is  any  confiderablr  Deficiency  in 
the  Weigiii  it  is  a  Sign  t!*at  ycur  1  iie,  having  been 
too  weak,  or  of  too  long  a. Duration,  has  coniumcd 
as  much  Copper,  as  is  wantinr^  in  the  Weight:  There- 
fore, ioftead  of  this  fmall  deficient  Mafs,  another 
muft  be  made  in  the  fame  Proportion.  Then  with 
a  Hammer,  make  a  Nc.dle  (§  289.)  of  each  of  theie 
fmall  Maiies,  making  them  a  little  red  hoc,  when  the 
Metal  begins  to  grow  (f  iff  under  the  Hammer.  This 
done,  engrave  upon  every  one  of  thefe  Needles  the 
NumLcr  of  halt  Ounces  ot  Silver  which  they  contain; 
that  is,  upon  the  firft,  16  ;  upon  the  fccond  15  ;  and 
to  on*   1  hen  pierce  them  atone  End,  and  running  a 

Silver. 
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Silvcr^Wire  through  their  Eyes  colleft  them  in  Or- 
der, according  to  dieir  different  Nuinbers.  Thefe  are 
called  Silver  Touch-Ncedks,  but  they  call  the  fevc- 
lat  Temperines  of  Silver  with  Copper,  AUays. 

391.  Some  determine  the  Eroporrions  of  their 
Needles  by  half  Loths  :  Others  ufe  ftill  fmaller  Di» 
vifions,  the  Compormons  and  Numbers  of  which 
may  be  eahiy  known  from  (^290).  But  you  can 
hardljr  diftinguiih  any  thing  Qt  Silver- A  Hay,  by  your 
Needles,  when  you  divide  beyond  half  Loths. 

292.  Yq'j  may  a'fo  add  co  thefe  Silver-Needles 
(§  290.)  one  made  of  pure  Copper :  For  with  thefe 
you  may  at  the  fame  Time  find  out  the  l:^uricy  of  the 
Copper^  or  ks  mrious  Mixtures  of  Silver.  ' 

89^.  In  UMand  ihfff  xXt  the  Mint*Mark  (^§285) 
divided  ir.to  Grains,  for  the  making  of  Needles. 
But  then,  the  firft  Needle,  made  of  pure  Silver,  is  faid 
.to  be  cweive  i^enny-vi^lghts.  The  fecond  is  made  of 
de¥N  .?&nny- weights  and  eighteen  Grains,  by 
die  Additioo  of  fix  Grains  of  Copper.  The  third  is 
n.ade  of  eleven  Penny»weights  and  twelve  Grains, 
with  twelve  Grains  of  Copper  4  and  fo  on  :  the  Pro- 
portioo  of  tiie  Silm  decreafing  always  fix  Grains  at  a 
Time,  that  is^  one  quarter  Part  of  a  Penny-weight, 
and  that  of  the  Copper  being  always  increafcd  in  the 
lame  Proporrion  ;  till  at  lait  the  Weight  of  the  Sii- 
wisdimini&edio  one  Peiy)y*  weight,  and  thcQuan* 
thy  of  the  Cbpptraugmentedtoele  ven  Penny-weights : 
Wloch  Proportion  conftitutes  the  laft  Needle^  beyond 

which  you  arc  not  lo  proceed. 

294.  However,  it  is  nutilcfs  to  go  through  the 
wliok  Scries  of  the  Needles,  by  fo  Imall  Progrcffions, 
ID  the  very  laft»  It  is  enough  for  us,  to  have  indi^ 
«cd  quarter  Parts  of  a  Penny-weight  to  one  Needle 

ct  nine  Penny-weights  (§  28.5),  and  t!ic  haif-CJ ..ikc s 
to  one  Needle  of  ten  Semi-ounce'^  (§  284)  lor  af- 
terwardsy  you  cannot  accurately  dillinguifh  Propor- 
ricMaibinery  tklicate,  in  the  following  Needles. 

295.  Goldj  when  you  are  to  make  Gold-Needle«, 
mull  be  mixt  cither  with  Stiver  alune,  or  with  Silver 
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and  Copper  variouHy  intermixol.  But  this  Mi^Uurc 
is  callca  aluiyittg^  or  xarra^Ung^  and  is  determined 
vnxih  a  Mark  divided  into  Carads,  or  Weights  of 

two  fiXth  I\irts  of  an  Ounce  (§»  2S6).  There  is 
noihing  to  be  cL;crved  about  the  makmg  of  thefe 
Needles,  beHdes  what  has  been  already  faid  of  Cbf 
Silver- Needles     200),  except  that  the  Proportions 

of  the  Weights  aic  clecermincd  'u  a;. other  Manner. 
Thcfe  Needles  are  made  accorJini^  10  the  following 
Divificn  and  Order*  They  ail  weigh  eight  Ounces^ 
or  one  Mark.  •  ' 


The  nr (I  is  cntir<;Iy  made  of  pure  Gold, 


2*    23Car.  6Gr.l 
3**    23  Car. 
4*^  22  Car.  6  Or. 
5»^  22  Car. 

21  Can  6  Or. 
«k  21  Car. 

20  C:.  6  Gr, 
20  Car. 
19  Car. 
j8Car. 


th 


10 


f6Gr. 
I  Car. 
I  Car«6Gr« 
2Gr. 

Pure  .  2  Car.  6Gr,  I  Pure 
Gold.  ]  3  Car.        f  SHvcr. 

I  4  Car. 

1  5 

Car. 


I 


The  Decreafe  goes  on  thus  by  whole  Caradb»  tiJU 
the  Weight  of  the  Gold  is  arrived  at  one  Caraft,  and( 
that  of  the  Silver  at  twenty  tLr^c  :  for  aficr  the  ninih 
^Vedle,  you  cannot  make  fo  exad:  a  Diitinclion  of  the 
half  Caradls.  Novv^  this  Mixture  of  Gold  withSUvej: 
IS  called  the  white  Allay. 

296.  But  when  Copper  together  with  Silver  enters 
into  the  Mixture  of  the  Gold,  it  then  is  called  a  mixt 
\/Ulay :  This  is  compofed  in  the  fame  Manner  as  thf 
foiegoing  (§  205),  except  only  thatthofe  Portions^ 
which  in  the  fiill  Cafe  were  pure  Silver,  here  confiit 
vi  Copper  and  Silver.  Tliciclore,  you  liave  here  again 
a  douoie  Scries:  For  you  mix  either  two  Taru  of 
Silver » lul  oT\t  of  Copper,  or  two  Parts  of  Co])per  and 
vs^  of  Silver  i  for  L«ftance : 

•  *  '    •   ,  Tli^ 
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The  firft  is  of  pure  Gold. 

23  Car.6Gr.  ^  .  (  4  Cr.  )  j  f  iGu 

23  Car.         /  ^8Gr.         /  1;  I  4 

22  Car.         ?  S  S  »  Car.  4  Gr.  >  ^  <  ^ 
2iCar,6Gr,\  5  JiCar.iGr  '  ^  / 'O 
2 1  Car.         1-^/2  Car.         I     /  >  <^^ar. 
2oCar.6Gr*J^  C2Ctf.4Gr.J0  (  t  Car.^Gn 

And  fo  QD,  as  io  the  fc^fgol  u:. 

297.  If  in  the  Table  jult  mentioned  296),  you 
take  pure  Copper,  inftcad  of  pure  Silver,  and  oilver 
indead  of  Copper  ;  this  gives  you  a  third  Series  oi 
Gokkn-Ncedles.  And  you  will  have  a  fourth,  by 
mixifig  with  Gold  equal  Qaantiiics  of  Silver  and 
Copper,  in  the  fame  Froporcjons  m:;ntionecl  -9<^]. 

298.  The  Allays  of  Gold  hKiicito  txpiamed  (§29  - , 
giitJ j§iL)  are  very  ouich.  in  uie.    However,  it  is 

fi9ii^  rbat  Workmen  may  eafily  jOmploy  ac»  infinite 
iiniiier  of  other  Varadons ;  which,  being  compared 
with  thofc  above-mentioned,  aiay  be  cii(lingui(hcd  in 
a  thou! and  different  Ways,  by  an  experienced  Man  : 
So  chat  ic  is  neither  poflible,  nor  ne.drary,  to  imitate 
ihem  ill. 

299.  But  left  the  Golden-Needles  (§  295  and  foil) 
ftouid  be  too  expcnfive  •  they  may  be  made  much 
fliorter  than  the  ijilver  ones  289,  290J,  and  be  fol- 
dered  to  Plates  of  Copper^  chat  they  tnay  be  fuffici* 
cmlf  long  for  U(e. 

300.  Now,  if  you  light  upon  a  Metal  (§  ^^9}, 
which  you  think  want<?  ru  be  tried  upon  the  ^otuh^ 
^MCi  wipe  it:  Hrfl:  with  a  clean  Towel,  or  Leather  ; 
tliatyoo  may  fee  the  true  Colour  of  it :  Ibr  irom  this 
fou  may^  in  a  Manner,  judge  bcfore«-hand,  what 
Metal  it  is,  and  Iju.v  much,  or  with  what  other  Me- 
tal it  is  mixt.  Then  chulc  a  convcrnicnt  and  not  over 
la^-gp  Part  of  the  Surface  of  your  Meral,  and  at  fevcral 
Times  rub  11  ftrongly  againft  the  Ttf/^^if-^?^»^ ^  that, 
fft  caic  9  deceitful  Cruft  fhould  have  been  laid  upnn 
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ibe  Mttal,  it  may  be  fcraptd  ofi  by  a  ftrong  Fridiori  : 
i^bkhhowevtrmay  bt done  ihU (jttkkeif with  aGrind* 
fioaCyOradelicateFile,  if  youhavethctnatfafiMk  Then 
vipc  a  fiat  and  very  dean  Place  (§  288.)  of  the 
Toucii-tlune,  and  rub  n^jainft  it  the  fame  Part  juft 
meaiioned  ot  tiie  Suriacc  of  your  Metal  over  aod 
over  i  till  the  fiac  Part  of  tbe  Stone  be  equally  aod 
neatly  covered  wiih  a  metalltolc  Cnift^  one  Iwch  - 
long,  and  one  Line  and  a  half  broad.    This  done, 
cbuk  the  Needle,  that  you  fhall  judge  anfwers  neareft 
CO  the  Mtial  rubbed  &  which  ChcHce  is  learned^  lrc« 
qoent  Pcadice»   Then  wipe  the  iowvefl:  Extremity  of 
this  Needle  very  well,  and  nib  k  againft  tbe  Touch- 
,    Hone,  as  you  did  the  Metal,  by  the  Side  of  the  firft 
plain,  and  in  a  Dic<^dioa  parallel  to  it.    If  you  can 
fiod  no  DiHerence  between  both  Plains  (  joo  may 
pronounce  «vith  Probability,  that  the  Metal  «0  be 
incd  is  of  the  fame  Temperature,  ^3  ihc  2\cedle  you 
have  compared  with  ic :  which  Temperature  is  fhewed 
by  tbe  Number  ingravcd     290.  aad-foIL)  upon  it. 
»  But  if  you  fiod  a. Difference  between  the  Cotoiars; 
chuie  another  Needle,  in  cafe  yoo  (ball  find  the  Meul 
of  a  deeper  or  a  lighter  Colour  than  the  firft  Needle: 
Thus  you  will  at  laft  find  a  proper  Needle,  aniwenng 
to  the  Temperature  of  the  Metal  %  or  at  leaft  yon 
will  be  able  to  judge,  that  the  Allay  of  Metal  is'ex- 
tiaOiuiiUiy,  and  cannot  be  determined  by  your 
I^eedlcij. 

301.  Mean  while^  as  not  only  the  Surface,  botalfo 
the  whole  Mafs  of  the  Metal  may  be  dyed  with  a 

fpuriouf^  Colour,  which  may  be  produced  many  dif- 
ferent Ways  J  you  may  ealily  iie,  tn  m  the  Colour 
of  any  Metal  compared  with  your  Needles,  tliat  you 
can  pafs  no  certain  Judgment  upon  it,  untefs  you 
know  that  the  Gold  and  Silver  are  mixt^  and  what  the 
Metalsare  wherewith  they  are  fu  mixc :  whether,  for 
JnUance,  it  is  G(/ld  and  Silver,  Silvei'and  Copper,  or 
ail  thele  three  perfcclly  pure,  without  any  Mixture  ot 
another  Metal.  For,  in  this  Cafe,  tbe  Compimfbn 
of  the  .Colours  widi  ihofe  of  your  Needles,  may  in- 

form 
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form  you  of  their  Temperature.  Nor  can,  however, 
this  DeterminatiOi>  be  fiude  exact  to  a  few  Grains,  by 
tfaii  Method. 

yi2,  BiR  if  the  CokMir  of  the  Metal  has  been  aU 
ttnod  (§  57, 7 1,  83,«t.)  by  Tin,  Arfcnick,  Zink,  (Sc. 
the  Workman  may  be  deceived  by  the  Colour,  fo 
as  CO  take  for  pu  e  Gold  or  Silver,  what  is  notfuch 
by  the  greateft  Fart.  You  tind  out  the  Deci^ic  wich 
AfM  Fmisj  wlien  cbe  mecaUick  Mais  is  of  cbe  Co- 
Imsr  of  GoM ;  and  with  jtfus  Regis^  when  it  is  like 
Silver:  for  the  firft  of  thefe  Liquors  dillblves  all  Me- 
tals, Gold  excepted  ;  and  the  other  likcwifc  all  Me- 
tals, bm  Silver.  In  fuch  Cafe  then,  you  pour  upon 
ihe  ifieiiHick  Screak,  or  thin  Cruft  rubbed  upon  the 
ToQch^^ftone,  one  iingle  fmatl  Dropot  either  of  thefe 

diffolving  L  crjors,  and  extend  it  gently  with  a  Fea- 
ther ;  it  It  is  neither  Gold  nor  Silver :  tl>€  whole  Streak 
will  be  coniiiincd;  boc^  if  there  is  my  Gold  or  SiWer 
mk,  tins  remans  undiflrol?ed»  and  Ihcws  another 
Colour;  becaufe  the  other  Parts  have  been  feparated 
from  ft  by  the  Solntion.  Take  care  however,  when 
you  make  uteor  rlKle  Minjtrua^  that  there  is  no  oily 
Mixture  with  fhem^  becaufe  this  would  render  them 
of  tM^  'ESeai.  ^     .  '  ' 

30-^.  Befidcs  this,  you  are  to  obferve  the  following 
Panicfllnrf?  concerninnr  the  Life  of  the  Touch-ftone, 
1.  Gold  and  Silver,  pure  aini  icparace,  or  both  mixc 
together,  without  any  other  Matter  added  to  chem^ 
when  made  white  hot  in  the  Fire,  not  only  preferve 
their  Colour,  bui  alio  entirely  recover  all  their 
Splendor  there,  when  tarnilhed,  not  lofing  the  leaft  - 

of  ihcir  Weight  6,  7) :  on  account  of  which 
QpaKty  the  Cofdiura  Ma^  or  white  Allay,  is  diftin- 
guiflwd  from  all  the  others.   Bur  if  you  have  not  the 

Liberty  to  try  the  whole  MaU  ia  the  1  ire;  you 
may  make  only  a  Imall  Part  of  it  whire  hot,  with  a 
blow- Pipe  C§  258).  2.  If  you  find  a  Needle,  whofe 
Cokior  agrees  with  that  of  the  Mttal  to  be  tried  \ 
both  the  Streaks  imprinted  upon  the  Touch-ftone  muft 
uodergo  Changes  altogether  the  iamc,  when  /f^r^a 
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RrtiSf  or  Afua  Rigis  u  poured  upon  them  ^  that  you 
jBiy  dim  be  certain,  chat  there  is  no  Fraud  at  Boc* 
torn  :  otherwife,  you  are  not  to  doubt,  upon  any  Ac- 

cou  .i:,  yoi:r  being  deceived  by  a  falle  CoJour,   3.  Ail 
Gold  rendered  brittle,  when  compared  with  the  Needio 
upon  tlie  Touch  Hooey  appears  lefs  pure,  than  it  is 
indeed  found  to  be,  by  an  accurate  doctmaftkal  £sra« 
min:ttioa  :  an^,  on  the  contrary,  all  Silver  rendered 
biiCtIc  has  the  VVhitencls  of  pure  Silver  in  a  higher 
Degree.    Nor  is  it  diihcuti  to  hnd  out  the  Reaion  of 
tbiB  Oiffcience :  for  the  Badie$  which  make  Silver  or 
G^ld  brittle,  are  only  a  few  Metals  and  Semi*metals, 
ali  of  a  very  bright  white  Coiojr  :  fuch  as  T'/;/,  Lead^ 
Jrctt^Kegulus  of  Attlimgny^  Bi/mufh,  Zinky  zndArjenuk. 
Now  thele  dilute  the  yellow  Colour  of  Coppir  and 
GMi/,  or  change  it  into  white :  fo  that  the  Colour  of 
the  Copper  mixt  with  Silver  is  then  hidden  ;  whereas 
Gold,  oa  account  of  thefe  Mixtui  cs,  appears  to  have  a 
great  Deal  of  Silver  in  it.  4.  In  a  white  Allay  A^m 
fmrtis  does  not  difcover  (§30^.)  the  Pretence  of 
wr,  from  twenty  three  to  fe^en  Carats  295), 
becaufe  A^ua  For  lis  does  not  feparate         from  GWJ, 
ufilels  the  Mafs  coiuains  three  times  more  Silver  than 
Gold.    5.  Metallick  Streaks  or  Crufts,  which  have 
been  imprinted  a  while  upon  the  Touch-ftone,  can* 
not  be  compared  wirh  ircfli  ones  :  tor  their  rciiiaui- 
ing  long  upon  it,  commonly  occafions  an  Alteration 
in  the  Colour.  6.  SUvir^  when  tempered  with  Brafs^ 
appears  whiter,  than  it  would,  if  mixt  with  a  like 
Quantity  rf  Copper :  but  as  it  may  then  be  rendered 
fufficienciy  dudhi  by  a  proper  Operation  ;  you  will 
hardly  be  able  tofiind  out  the  Fraud  with  the  i  ouch- 
ftone,  unlefs  you  make  a  fccond  Time  the  Compa* 
rifon  with  a  Needle  oF  the  fame  Colour,  having 
previoufly  poured  ^j//^  Regis       302. J  upon  tac 
metallick  Cruft,  laid  by  rubbing  on  the  Touch-ftone. 
Nor  are  the  Touch  Necdfes  tempered  with  Brafs  of 
any  great  Uie  here;  Ji)ecaure  this  artificial  Metal  is 
fometimes  more,  fomcMmes  lefs  yellow.    7.  If  the 
Metal,  applied  upon  the  Touch-ftune,  by  rubbing, 

docs 
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duf^  not  appear  neaily  icnough,  lick  it  over  with 

504.  IMfides  the  Utenfils  hkherCQ  defcribed  r$  168, 

301)  you  ipuft  h^ve  ;i  convtaient  Place  for  the  per- 
lOfming  of  the  cjocimaftic^l  Operaiiofis.    You  mufl; 
f  fl^imneyi  Urg^  inou^h  to  place  (be  f  »ri]AC€$« 

Wfl  «»p^  of  qiiitt  ifon4^)ng  (^9  JFnoif^a  1  which, 

tho*  HOI  iall  (nof  Cdlf  tire  neverthelefs  alw^y^  hurtful,  in 

almoft  all  Operations  v/hcn  they  C3n  come  put  freely. 
Bu;  ^  iheie  acici  jFuioes  cprrQde  ^he  Metiils  them- 

fel?c%  ^  is  not  proper  to  keep  ia.the  iiab(>r4tQry 

clean ;  for  inftancc  the  Scales,  with  their  Weights, 
the  Touch- Needles,  (sfc.  which  muft  be  kt'pt  in  ^ 

i^^i^ce :       lY^ft  yoH        th^re  many  dif-  , 
fcrent  J^tufyma^  except  ih«]f  Arc  m  VefTels  perfedJy 
ctoM :  for  fom^  of  thf  ip,  by  ftnding  forth  cb^ir  V4- 

pours,  change  the  others,  and  are  niUtU^Uy  altered 
by  them  ;  io  that  you  can  no  loogisr  make  any  exaft 
f^p^iment  with  the  ifUPH^  Moreover^  afi  you  muil: 
<{tqaeotly  obfer^e  very  mtnuo^  6odiea»  41»  their  fe- 
^ral  Chtoges  in  and  out  of  the  Fire  \  the  Laboratory, 
which  in  the  firft  Caft  muft  be  darkened,  in  this  muft 
be  rendered  very  bright :  which  may  be  eafiiy  ob- 
la^aed,  by  haogiog  up  OF  Wack  Curt^os  ^g^ioft 
Iks  Wiodowt. 


CHAP.  IV. 

« 

O/Orjes. 

JP5.  T  T  AVING  in  our£rft  Chapter  given  an  Ac- 

JTX  count  of  the  fimpler  Minerals,  and  in  the 
Scconti  that  of  their  principal  Acflions  upon  each 

€fti^r,  a»*  ^  as  (hey  cao  be  io  diij^led  by  no  greac 

Artj 
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Alt;  we  may  now  underftand  and  explain  the  Natute. 
of  chofe  Bodies,  which,  being  compofed  of  the  forego* 

jng,  are  found  natUial  ia  the  foffilc  Kingckim.  The 
Knowledge  of  thefe,  though  we  could  hitherto  give 
it  only  hiftorkaliy,  has  nevertbelefs  a  vait  Utility  ia 
the  exercifing  the  prafiical  Part  of  Affayings  for  he 
that  is  well  imbu^  with  it  before-hand,  may  very 
well  clifp<^nrc  with  many  vague  Experiments,  which 
he  is  obliged  to  go  through,  when  altogether  a 
Stranger  to  the  feveral  natural  compound  Bodies^ 

306.  But  the  ufelefs  Defcriptions  given  by  many 
Authors  and  derived  moll  of  ilicm  from  accidental 
Properties;  the  Difficulty  of  obtaining  the  beft  Speci- 
mens from  different  Countries  ;  the  Variety  with 
which  Minerals  are  mixt  together  in  then:  mimiteft 
Parricles  32  )  v  in  fliorr,  the  Difference  of  the  Work* 
of  Nature,  and  of  thofe  of  Art,  though  they  are  mscic 
of  the  fame  Principles  united  in  equal  Proportions  j 
render  this  Part  of  natural  Hidory  equally  difficult 
and  defeftive.^  Add  to  thefe  the  Variety  of  outward 
Figures  wherein  Nature  feems  to  delight  ftill  more 
in  the  minaai,  thaa  in  the  vegetative  and  the  animal 
Kingdoms. 

307«  Nor  is  the  fpecifick  Gravity  of  any  great 
Help,  in  the  difHnguifhing  of  compound  Mincnb. 

For,  I.  when  more  than  two  Podies  of  different  Ipe- 
ciiick  Gravities  are  mixt  together,  you  can  deted 
nothing  by  an  hydroftatical  Calculation  becaufe  a 
compound  Mafs  of  the  fame  fpecificl^  Gravity  may 
be  produced  by  many  fimplc  Bodies,  very  different 
from  each  otlier,  and  mixt  in  a  thoufand  different 
Proportions:  Now  the  fame  is  in  reality  found  in  the 
mineral  Kingdom,  as  is  Ihewn  by  docimaftical  Ope- 
rations. 2.  The  accidental  Matters  inherent  to  Mi- 
nerals, and  the  very  Air  imprifoncd  in  the  irnall  Ca- 
vities and  Clefts  of  feveral  Ores,  hinder  an  exaft 
Ponderation,  and  now  and^tben  render  it  very  diffi- 
cult. 3.  The  (implc  Stones,  which,  being  joined  with 
almr^ft  all  compourd  Minerals,  are  not  only  of  infi- 
nite Variety,  as  to  their  fpecifick  Weight,  but  iome 
4  arc 
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sre  almoft  as  ponderous  as  Metals  dtea^lves;  fud^ 
are  a  great  many  Species  of  Spaad; 

308.  However,.!  would  not  have  the  fpecifick 
Gravity,  nor  the  Figure  be' altogether  overlooked, 
but  rather  made  ufe  of  with  the  other  Charafberii^. 
licks;  though  no  con  (Ian  t  and  accura|e  Judgicneat 
fin  always  be  drawn  from  thefe  alone. « 

309.  But  our  Defign  being  to  lay  down  the  Prin- 
.ciples  of  the  Art  ot  Aflaying;  it  will  be  ncceflary 
only,  CO  mention  the  Charadlerillicks  and  dilUnguiih* 
jfig  Marks  of  compound  Minerals,  as  they  are  the 
moft  frequent  Obje£te  of  the  faid  Art  2\  and  to 
Ihcw  their  conftitucnt  Parts,  as  far  as  they  make 
themfelves  known,  together  with  the  Difpofition  of 
the  whole  Body  with  feveral  Maifirua.  It  is  likewife 
^e^ridfnt,  that  we  cannot  here  mention  all  Ores  with- 
out Exception,  but  that  wc  niuft  only  chufc  thofc  that 
^re  lefs  compound,  or  (hole  at  leafi:  which  are  more 
ircquently  met  with. 

I !  f  10.  We  (hall  refer  every  compound  Mineral  to 
the  Clafs  of  that  Simple,  of  which  it  contains  the 
greateft  Part  in  itfelf;  except  however  Siones^  and 
fimple  Earibs :  for  if  the  Cla0es  of  thefc  were  to  be 
iidetermioed  from  their  predominant  Paris  1  the  Num- 
ber oTthe  Ores  co  be  referred  to,  that  Clafi  would  be 
much  the  greateft. 

Schoiion.  I-cr  h/Jlafue^  let  us  fuppofc^  that  there  are 
Jm0.  Lump^  ftis  Paris  of  Copper y  and  one  of  Su^^^  a 
very  fmtHt^nanniy  cf  Arfcnkky  and  twenty  P^rts  of 
^artz  or  hlnu-jlone  •,  nve  fhall  clafs  this  compeund 
Body  with  the  Ccppcr-kind^  end  fo  cn, 

311.  But  wc  lhall  call  a  Mineral  proper  to  that 
Simjde,  which  mi»kes  the  greateft  Part  of  it  (§  3  io), 
ttd  imimfier  to  thofe  which,  it  contains  in  lefs  Quan- 
tity :  However,  they  are  conrai.ned  in  it  in  fucii  Man- 
ner, that  they  indeed  enter  into  the  Mix'uie  of  ir, 
and  muft  always  accompany  it  wherever  fuch  Mineral 
is  found.  Finally,  we  (ball  call  it  accidental  to  thofc 
Simples,  which  enter  not  into  the  Mixture  of  it,  be- 
In^ooly  adherent  to  the  Out*/ide  :  Wherefore,  they 

may 
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may  be  or  not  be  found  with  the  Mineral  nov^  mc5T- 
tioned,  and  yet  this  Mineral  remain  dill  the  lame. 

Scbolion.  Let  us  clear  ibis  Matter  by  the  foregoing 
Exampld  (Schol.  §310).  The  Mineral  fappo/ed  ibere^ 
eontahm^^  Copper  in  the  grcatejl  Part^  is  called  proper 
to  Copper.  Rut  fo  lon^  as  Sulphur  a?id  Arfaiick  ere 
mixt  together  *imth  the  Copper^  and  render  it  of  a  parti- 
iular  Species^  this  Mineral^  on  aceount  of  the  fmall 
^antity  of  its  fulphureous  and  arfenical  Parts^  is  faid  to 
be  improper  to  them.  F:nalh\  the  Stones  or  otter  Bo- 
dies^ placed  about  cr  among  that  Mineral^  are  called  ac- 
cidental /^//,  as  they  arenoconjlituent  Parts  thereof  ^  and 
it  r.i  (;  /  /  / ubffl  without  them. 

Of  Sulphur  and  fulphureous  Minerals. 

312.  .Mineral  Sulpbtfr^  or  com-non  Brimftcne,  when 
free  of  ail  foreign  Mixtures,  is  of  a  fol  d,  friabte 

Confiflencc  ;  ycllov/,  maCL*  up  of  large  MalFes,  :ir,d 
more  or  It fs  half-tranfparcnt ;  it  biirn^^,  mjkes  a 
bluilh  Flame,  with  a  Uitfocatins;  add  Vapour  ^§  22  j, 
and  thus  is  entirely  confumed :  Bring  put  upon  a  gen* 
tie  Fire,  and  in  clofe  Velfels,  it  melts  without  taking 
Fire  ;  and.  when  melted,  chan^^es  its  Colour  into  a 
bright  Red:  it  no  fooner  gi'ovvs  cold  ag.;in,  but  it  re- 
lumes its  Solidity  and  yellow  Colour.  It  is  compofcd 
of  the  pureft  inflammable  Principle  (§  2+),  and  of  a 
mtjch  greater  Qiiantiry  of  Acid  of  Fitriol  (§  22):  on 
wliah  Accounc  ii  r:nl;s  in  Water,  b;^ing  nuich  hca\  icr 
than  pure  Oil.  Tiie  Clr.mical  Analyfis,  and  the 
ProJudion  by  Art  of  true  Sulphur,  out  of  iIk^  two 
Principles  jull  mentioned^  conBrm  what  has  bcea 
faid  of  ic. 

3  r  In  this  State  (§  3 12.)  native  Sulj^hur  i?;  dii^ge.l 
out  ut  the  I.artb'y  though  not  fo  very  trequendy :  ic 
is  likcwile  brought  in  fuch  a  State  by  VVaters,  which 
on  this  Account  arc  called  particularly  medicinul, 

and  ic  applies        to  the  Walls  of  the  Springs. 

I  f.  it  i.s  ficqucntiy  found  mixt  wiih  limplc  Earths 
and  iiionesi  varying  its  Dye,  and  bting  lometimes 
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wkitr,  fomedmes  grey^  yellow,  or  of  other  Cfloyr«» 
belonging  to  the  Bodies  mixf  with  k«  , 

315.  Wheiicvcr  Sulphur  is  tmdlured  with  a  dark, 
or  bright  Orange  or  red  Colour,  this  always  betrays 
Acienicktn  it;  Wiierefore,  Suipbui&thiucoioorefiwo 
])OC  true^  nor  very  valDabie. 

316.  The  moft  frequent  and  almoft  ih^ proper  Mi- 
nc-ral  of  Sulphur  is  the  Pyrites  flavu.u  or  yellow  Py- 
r,jU€j0    This,  when  free  ot  all  heterogeneous  Msittcrj 
at  the  outGde,  ami  bright,  has  all  the  Appearaoce  oC 
p  >li(bed  Brafs,  and  is  riiore  various  as  to  its  Fonst 
than  any  other  Miiitral ;  however  iz  is  n^oft  convn 
monly  lound  of  a  globulous  Form,  then  of  acubU 
cal  hexagonal,  both  regular  and  irregular  Figurei^ 
Ic  is  folid  I  unliefs  it  be  Jcndered  fbfi  by  a  Adixtore  of 
foft  Stones  an^l  Earths:  when  ftruck  with  a  Steel,  i( 
give<i  Sparks  like  a  Flint:  when  brought  near  a  gen-^ 
tie  Fire,  ic  foon  1:^11^8,  with  a  crackiiog  Moiie;  and 
ea>its  iipRaU  Flames  aimed  fulphureous :  it  changes  its 
yellow  Colour  into  a  dark  red^  and  its  neat  Surface 
into  a  dully  one.  k  is  very  rich  in  S  jJpi.ur^  nnd  con- 
tains one  quarter,  fomctimes  almoft  one  third  Part 
of  it.    Moreover,  there  is  always  a  Quantity  of  Jrod 
lurking  io  it|  iis  fulphureous  Part  is  foaiedines  |orreat;*> 
cr,  I'oniecimes  lefs  :  and  Henckel  has  found  that  it  alfo 
contains  a  kind  oi  Earth  not  mciallick,  and  in  a  va* 
fious  Proportion  as  to  the  other  Parts:  which  makes 
us  ea&iy  guels,  tbac  the  IpcciGck  Weight  of  the  Py« 
riles  roufl  be  very  various.    The  Author  juft  menti- 
oned has,  in  his  Treatilc  on  Pyiitcs  *,  given  ns  a 
very  ample  Hiilory  of  this  Mineral^  together  with  a 
very  accvrate  Analyfis  of  it« 

3 1 7.  There  arc  very  few  Mincrab  altogether  de» 
ftituiL-  Oi  Sulphur:  but  as  the  exrrafting  of  it  would 
never  pay  the  Charges,  and  they  belides  contain  Me- 
tals and  Semi^Metals  in  a  greater  Quantity;  for  this 


•  P',rit'Jogia^^\itt  Kiefs  Hifiofie,  &c.  gefcttigrt  iHttl  P-  7^ 

Itaittt  in,Mub  HmkiL  leiizig.  i7  2j,  in  S"». 


Reafon,  we  ihall  menrioii  rhem  in  thofe  Places,  to 

which  they  properly  belong  (§  310,  31 0. 

318.  Wc  may  alfo  refer  :o  this  Clafs  all  the  inflam- 
mabte  Minerals,  that  differ  from  Sulphur  ftridJy  fo 
called     312.)  by  the  Quantity  and  Qpafity  of  their 
Acid*.    Such  are  N^pbta  and  Petroleum^  that  diftil  . 
from  6tones^  or  iwim  upon  the  Waters  of  Fountains. 
They  differ  hardly  among  thernkives,  and  are  lomc- 
times  very  limpid  and  thin,  fomedmes  yeliov  and 
thick.  But  when  thefe  Matters  are  grown  very  thicks 
and  have  affumed  a  dark  Colour,  they  arc  called  Bi*  . 
ium^n\  Pi>^  Juda:ra%  AfphaJtum  :  nnd  when  at  lall 
grown  harder,  ihcy  turn  inco  a  Stone  called  Gngales 
or  J  eat  *•  There  occur  befides,  other  the  like  Names 
of  fu I phurcous Matters,  which,  however,  fcem  hardly 
to  fignity  other  Concretes,  dilicrcnt  iiorn  liiuiw  jail 
mentioned. 

319,  The  very  fame  (§318.)  oily  Mineral,  when 
it  hardens,  and  adheres  to  a.ftony  Matrix,  becoiaes 

ihuC  k.  of  tblTilCoal,  called  Stene-coal^  i^iuirry-coat 
or  Sea-coal  \:  which  is  a  black  concrete  Body,  e^iy 
to  hv  cleft,  confuling  oi  Lamina's,  and  bright :  mucli 
heavier  than  the  foregoing  (§318);  not  quite  fo  - 
quickly  inflammable,  but  preferving  its  Flame,  when 
once  kip.dled,  longer  ai.u  nio;c  violently  than  any 
other  Fueij  leaving,  after  it  is  burnt,  not  fo  much 
A(hes,  as  a  Maf^  half  fcoriHcated,  biackifn,  fpungy, 
and  often  containing  a  yellow  Pyrites     316.)  in  it. 

gcio.  Amber^  called  in  Latin  Ele^rum^  Succinim^ 
of  a  bUckilh,  oiuk  yclicAv  Colour ^  iivul  L.anlp-ucnt, 
frequently  very  tranlparent;  light;  finking  hcnvcvcr 
in  Water  \  very  hard,  fo  as  not  to  foften  at  the  Hcac 
of  boiling  Water ;  melting  nevercbelefs  in  a  ftrong 

•  Of  which  KinJ  the  grcatcil  Plo.Tty  \a  icwx  Tarts  of  Fn^^lrrM 
aud  *l>Vc/A/'/;/,  known  by  the  Kamc  of  Km^ifl ecu',  St';*J':.rdjh:rt'' 
(oal,  and  Sceuh  coal:  out  of  the  firftfcv^ral  curious  Veilcls  are  tarntJ 
and  carved,  as  of  /imher,  of  which  "Jfoi  is  a  Species,  and  may  be 
tailed  black  Am^er* 

t  Which  19  the  cominon  Fuel  in  Uniat  aod  the  naririme  Parts 
of  Etigkmdt 

Fire, 
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Tirt^  Foaming,  and  yicWing  afoUd  acid  Salt,  belongs 
alfb  CO  this  Clafs.  It  diffolvcsi  by  a  Chemical  Di* 
ftiili^ooi  lioKOi  Oils,  mbkh  are  cktn.  atfirft,  and  by 

Tnfe  Qik«lMv(e  b  madi  Affiniiy  to  JttqpMhi  and 

PtiTtleum  (§  jiS),  that  wc  Ice,  if  oot  always,  at  leaft 
moft  froqueotly,  Apothccatka  mnd  DpMggifta  ufe 
diem MiiMia  of  tbefe  Datm^  Foflils.  The .Ctfvtf 
Mmtmm  mmkmg  dtitt  the BiftUiirtiM»  it)Bic«ii* 
like  Biimm  iinSJ^  md  is  even  ibid  under  that 

.  - .  ■  '  .'.     .    •  • 

The  CryftalUuc, ,  pure  Arfenick  defcribod 
(%  17)  is  gpc  oyc  of  the  Mines  uader  the  fame 
f^NVt  wbA  JodIu  wlui^  and  dafty  .^ovdMr  .ift  it 
Wfy  ieldMi  fciind  nstiifely.  fii$iib 

f»t*  The  fiiave  (\  J^i-j  ii  digged  out  under  the 
Form  of  a  black  or  afh-coloiircd  Stone,  which  btnng 
broken  when  isdh  taken  not,  is  witkin  qi.  a  bright 
Unifli  Whiie»  whkb  howevef,  being  eiqpofed  10  tht 
«pn  iMr»  boooflM»  4«k  Iind!UMldfli.in  a  few 
DayK  • 

ga  J-  Next  to  this  the  white  Pyrites,  tfhidi  is  heavy, 
kigbl» 'balung  f wifatnft  a  Eliac»ai|dof  a  Figure 
akngMhir  >i«jilir».  nuwahii  a  wy  greet  Quantity 
tf  Arienick,  of  Inmbuc  Eidiev  flrme  nf  fiartli  not 

metaiUck,  and  is  moft  frequently  found  in  Mines. 

314.  Gr^i»rif/»  which  is  a  Mineral  of  a  Golden 
Cdonr,  glied  here  and  there  with  (mall  Mafib  of  ihe 
ODloiir«r  CinnalMrt  eefy  t»  brclefc»  nadtop  of 
FJakcs,  foft  with  fomc  Tenacity,  bright  when  broken, 
comains  a  great  Deal  of  Arfenick,  IcS  of  mineral  Sul- 
phur ((312) ;  wherefaie,  it  burns  dark  in  the  Fire, 
l^rieige  wMcilli  Mne  Ptiiiie»  with  a  moft  thick  white 

*  Jrfmici  is  vnlearly  called  in  English  KaU  lam.  aai&ffn  loi 
Cobor  IsaidiRfpiiiM  imthe  whU^  aod  yeUcrnr  Rati  haD%  Mag 
^Poiiha  efoaily  caploytd  for  ddhoying  ftat^ 

K  Smoak* 
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Smoak*  *l€  nielts  as  foon  as  it  burns ;  when  melted^ 

iF  you  pour  it  upon  a  clean  Iron  or  marble- '1  able, 
gruwiag  cold,  it  turns  inro  a  Mid  l^ociy,  of  a  dark' 
red  Colour^  britcie,  brighc,  and  hali-ir^nlparenc  : 
Hawevcr,  there  remains  upon  it  a  CreamARrhich  isof  * 
a  Icfs  fluid  Nature^  like  inTperfeft  which*  be- 

ing burnt  in  a  great  Fire,  kpai\ucs  into  Earth.  It 
is  digged  out  in  ////^/<7rv,  and  in  the  Eafi  Indies.    '  * 

325.  Cobdlt  belongs  to  the  fame  Clais.  It  is  a  pon* 
defDUS  Mineral,  finely  ftriaced,  or  fometimes  granu- 
lated, fomctimes  alfo  fmooth  at  the  Outfide,  fon^c- 
times  of  a  light  greyifh,  almofl  remi-metallick  Co- 
lour, and  fomctimes  of  a  dark  blackilh  Dye.  It  con- 
tains a  great  Deal  of  Arfenick,  and  a  good  Quantity 
of  a  certain  fixt  Earth,  wbicli.  being  mdted-  with 
FJints  and  iixt  Alcali,  turns  into  Gh\sy  of  the  fineft 
Blue,  inclining  howfoeverto  the  violent  Colour  called 
Small  Bcfides,  Coiall  moft  comxnoniy  contains 
Bifmuth  (§  15.)  There  are  alfo  many  dtflfcrent 
Mtncrah  called  Ohali^  which  neverthelefs  liave  Pro^ 
pcrtics  aJcugether  cliii'crent  Irom  ihoic  jult  menti- 
oned. ■       •  ' 

3  26»  However,  the  Mineral  called  Flower  of  Co- 
balt, which  is  finely  ftriated,  not  very  compa£l,  and  on 
tliis  Account  lighter  than  the  foregoing  (§  ^25),  and 
of  a  fine  red  purple  Colour,  belongs  likewilc  to  clie 
Cobalt  kind.  For  it  is  a  very  arfenical  Mineral,  fo 
that  it  lofcs  above  one  half  of  its  Weight  .ib  the  Fire  1 
but  you  may  afterwards  melt  a  great  Qiiantity  of  ftif- 
mtitb  out  of  what  remains:  and  ihi^  bciides"  gives 

I  V  * 

And  whcnitliatK  been  thus  niehcd^anci  of  a  VGrmiiioO'Colour^ 
ii  is  called  nd  Arfiniik  or  Sandatach. 

t  The  Stone  if/ur,  ox  faky  Blue  for  fprinl  ling  upon  Wood 
frefh  paiiucd  over,  anJ  the  Po%':der  blue  ufed  in  wa thing  Linncn  arc 
I'rcparations  of  this  Mineral ;  and  thcManufaaaring  ofit brings  in 
great  Profits  in  ioaic  Tarts  of  G,  rmany  ;  but  \i  our  Englifh  Minera- 
Rftswerccurious in  their  Refearchef,  they  m!t?,htccrt,ii  hrd  borli 
Cobalt  and  Bifintt;h  Ore  in  Com^vaiL  di  id  Oilier  En.L^nJ: 
there  havings  been  formerly  fcnt  to  the  Royal  Society  Specimens  of 
thcfe  Ores,  among  Specimens  of  Tin  and  other  Ores.  Sec  ibc  Note 
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Glafs  the  azure  Colour,  as  the  other  true  Cobalts  do. 
On  which  Account  it  is  true  Cobalty  though  outward- 
ly it  fccms  to  differ  very  much  from  the  common  Sore 
(§  3^5).    It  has  indeed  Cehlt  C§  325),  for  its  Bafis, 
and  fcems  to  be  produced  by  it,  by  a  Germination  as 
it^wcrc  like  that  of  Plumofe  AUum. 
)/3^7'  Thefe     325,  326.)  are  the  principal  Spe- 
cies of  true  Cobalt,  which  all  agree  in  this  Point,  that 
thry  have  a  very  great  Quantity  of  Arfenick  in  them: 
v/hcrclore  they  arc  here  referred  to  the  Clafs  of  arfe- 
nical  Minerals,  though  they  fometimes  have  that 
Difference  from  other  arfcnical  Bodies,  that,  after  the 
Sublimation  of  the  Arfenick,  they  leaveaG?/)»/  Mor- 
tuum^  which  tinges  white  Glafs  of  an  azure  Colour. 
There  are  likewife  many  other  Minerals,  which  they 
commonly  call  Cobalt,    But  as  th-y  arc  totally  difr 
fercnt  from  the  true  Cobalt,  and  even  do  not  con- 
tain the  Itaft  Sign  of  Arfenick ;  for  this  Reafon,  and 
to  avoid  Confufion,  ihey  defer v€  to     expelled  014 
of  the  Clafs  of  Cobalt.  ' '  ,t~.V  i  ' 

328.  Neverhelefs,  there  is  a  certain  ^^neraT^'tnat 
defervcs  to  be  referred  to  this  Clafs:  it  is  rich  in  Arfe- 
nick, fomewhat  like  Cobalt  (§  325),  of  a  grey  reddifh 
Colour,  it  looks  like  a  Semi-metal;  it  contains  alfo' 
a  little  Copper,  and  a  little  Sulphur  j  the  Germans  call 
\i  Kupfer  Nickel.  .  v.*  .<  ,:t>.^,\-.'        v  ^ 

329.  There  are  alfo  a  great  many  other  Minerals, 
which,  on  account  of  theArfenick  contained  in  them,  are 
likewife  referred  to  this  Clafs.  But  as  there  is  in  them 
a  greater  Quantity  of  Metal  than  of  Arfenick ;  for  this 
tlt^afon,  they  fiiall  hereafter  be  reckoned  among  other 
ClaflTes,  as  being  imp:oper  (§  31 1.)  to  Arfenick.  I 
fhall  only  add,  that  Arlcnick  makes  itfclf  known  in 
all  Minerals,  by  its  white  Smoak,  and  by  its  foetid 
garlick-like  Smell,  when  you  put  them  upon  burn- 
ing Coals,  or  in  a  fmall  VelTcl  made  white  hot  in  the 
Fire.  •     -  ■     '  ' 

330.  Finally  you  arc  to  obfcrvc  here,  that  Arfe- 
nick lies  hidden  in  a  great  many  limplc  Stones  and 
Earths,   cfpccially  thofe  that  (hiae    and  adhere 

K  2  ifrongly 
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ftmngly  to  them  \  atid  that  when  ag^tatced  hf  a  vi^ 
lent  Fire,  it  renders  them  far  the  greateft  Part  wli^ 

tile.  The  famous  Hankel  Kas^obkivcd,  chat  it  lomc^ 
times  lies  hidden  in  mariy  aiKl  clayey  Earths*  ike  hi» 
Pyritolog.  p.  - 

When  Metalsand  Semi- metals  are  penetrated 
wit1i  Sulphur  ^  Arfenkky  they  always  tofe^  eithcf 
thac  univerfiil  Charadef  which  is  common    all  Mt-» 
tals  and  Semi-nneTals,  or  that  which  is  peculiar 
(§  517-)  to  them  alone.  L^^?  /  an  1  7lr>?,  conloundtd 
'  vith  Sitlpbilr^  not  only  lofc  chat  Charafter  which  \% 
common  to  all  Mttals,  ti/s:.  their  Malleability,  btit 
arc  alfo  deprived  of  the  Propeitk*  peculiar  to  thtmy 
that  is,  wl^n  in  a  certain  Situation  in  the  Fire  :  tgi 
then,  they  both  require  a  much  greactr  Urc  to  be 
melted,  than  ihcy  would,  if  ihey  had  been  free  frq» 
Sulphur,  and  lofc  befides  their  Colour.    The  purfft 
granulated  Silver,  confounded  with  Sulphdr,  retains 
its  Malleability,  FuHbilicy,  and  the  other  Properties 
that  afc  common  to  all  Metals?  but  it  iofes  thoiethat 
are  pecaKar  to  kfelf^  for  its  moft  white  Cotour 
changes  into  that  of  Lead  v  iw  hard  Confiftetica  aims 
into  the  Sofrnefs  of  the  kme  Metal v  and  finally, 
ij^rhen  it  is  but  a  little  healed  in  the  Fire,  it  then,  if 
pore  beifore  the  Ftifion^  meifs  ib  loon  as  it  grows  red. 
But  metalUck  Bodies  are  moft  commonlf  in  that 
State  naturally^  except  GM  alone, 

332.  Natural  Concretes,  oi  iVLtal  or  Scmi-mctal, 
mitt  wuh  Sulphur  or  Arienick,  or  with  both  together, 
are  called  Ores.  But  when  fuch  Alliances  arc  owdc 
by  Art,  we  then  fey  chat  the  Metah  or  Semir^mcials 
arc  reduced  to  the  State  of  Ores. 

333-  -^^'  therefore  it  has  been  found  hitherto,  tUa" 
the  Caufcs  of  this  particular  ftrange  Form  ^§3  3 1 .)  given 
to  metallick  or  fcmt-merallick  Bodies,  rcfide  in  the 
Sulphur  and  Arfenick  incorporated  with  their  Sub- 
fta^ices  »  it  would  feem  to  be  an  cafy  Matter,  to  imi- 


Digitized  by  Google 


Assaying  Metals.  133 

((^$2.)  by  Art  intunUConatctsof  this  Kind: 
flftdi  it  indeed  bn  iocccedfd  my  wtll  wkb  feme. 

r^?hii5  for  Inftance,  the  Silver  vitreous  Ore,  the  Ores 
of  Mercury,  and  of  Regtdus  of  Antimony,  may,  by 
Aiip  be  rendered  perfcd  .and  like  the  natural  ones; 
kf  to  Silver  you  join  Sulphur,  gr  RMgnkstA  Antimony 
hj  Pyficm,  and  to  Mercpry  by  Trituration  and  SuMi- 
ination.    But  the  other  Ores  have  not  hitherto  been 
ib  well  iaoimed  by  ^ri :  n^y,  this  gives  Birth  to 
Jftrcduds  ^ery  dtjOTeredt»  though  yoii  vie  the  ianie 
fngredienOj  fudi  as  inay  be  Mched  mc  of  natu* 
fal   Bodies,   and  cvcri  jn  the  fame  Proportion. 
But  the  Reafon  of  this  Variety,  fcems  to  be  in  the 
i^j^aoooC'  und  Tiriif,  in  which  4^fmck  and  Sulphur 
,jrc  by  Ntnire  joiMd  with  Meiaiib  or  Semi  metals  not 
-jFet  thoroughly  tried,  and  fometimes  perhaps,  when 
there  is  another  Body,  either  not  known  ac  all,  or 
,AOt  fufficicntly  kpown  :  ^uQb  is  the  Earth  contaioiog 
ifio  Meat  in  the  true  FfKl^ea  undCol^tX^  3  i6,  3«5), 
^odifNaouieof  whieh  ktMjft  tried,  with  a  ftiffictenr 
l><grce  of  Certainty. 

i  334-  ^^^^  (§  332»)^  diftinguilhed  by  Affayers, 
Mito  Jiirible^  refr^dtory,  and  nocfufible  at  accord- 
ing «>:|jAhr  fclpfiy^e  Difp^iiom^  with  regird  to  the 
Fire  add  the  Mtnftrua,  Thofe  arc  called  fuTible, 
whicht  cither  by  Means  of  a  middling  Fiic  only,  or 
ksf  9MnK<l^<6c  MaifirMJfm  to  them,  melt  eafily,  and 

J0f9tun:f^^  theFufipn  of  a  Metai 

or  Senn-meial.  The  ReiVadory  are  thofe,  which  re- 
quire a  very  ftrong  and  lading  Aftion  of  the  Fire, 

,  to  be  meked  ia  the  requiCte  Manner.  But  wlien 
iter  lamot  be  mirited  io  the  moft  yioleiit  Fire  alpnci 
ttcL  xtqcnre  the  idditional  Adton  'of  t  Metfiriilk 
to  be  put  in  Fufion,  they  are  called  not' fufifcle « 

!  But  ic  is  plain  enough,  that  there  are  ftill  nunj^  dii- 
fei^t  Degrees,  in  each  of  thefe  ClaflCcs. 

'  33 5*  "C,  Reafon  of  the  Difpofn^on  of  Qres  ift  the 
Pi#e,  and  with  regard  to  the  MMtrua^  l  es  hidden 
cither  in  the  Nature  itfclf,  or,  a<  they  call  it,  in  the 
EffcniC  of  the  Ore,  or  ra  the  Nature  oJ  iome  B:)Jy 
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accidentally  Kfidiog  in  it.    But  this  Body  again,  ha| 

this  Property  oi  iilelf,  or  at  Icuil  iS  luch  rcUtivcIy 
to  this  or  due  Ore  to  which  ii  is  adherent. 

336.  As  wc  are.  here  upon  Ores  in  general,  wc 
fhall  only  touch  qpon  thofc  Things^  which,  by  theic 
Prcfence,  render  alfnoftall  Ores  refraftory,  or  alto* 
gether  uniufible.  But  we  (hall  mciuion  in  our  prafti- 
cal  Part»  when  v/e  treat  of  Ores  in  a  more  Ipecia^ 
IVIanner^  [he  Things  which  produce  this  £|ic£t>  only 
with  regard  to  fotne  particular  Icind  of  Ore.  All  Ores 
lie  hidden  in  Earths,  Stones,  or  in  other  Ores,  as  ii\ 
Matrices:  if  then  thcfe  Matrices  of  tnemfelvcs  melt 
in  the  Fire  with  very  great  difficuiiy,  or  not  at  all  ^ 
the  Ore  cotitained  in  them«  naay  indeed  of  its  owii 
Natuie  be  put  in  fufion  ;  but  yet  it  cannot  be  thu^ 
delivered  ot  lis  Matrix,  hccvjic.  tins  is  not  lufible. 
Such  are  for  h; (lance  iron-Ores,  vviiicli  by  their  Na- 
ture arealways  ditncuitly  melted,  and  on  this  Account 
render  other  Ores  difficult  to  be  put  in  Fufion,  whea 
they  are  naturally  intermixed  with  tnem«  It  is  the 
lame  with  almoft  all  the  Sloies  and  Earths^  a  few  Galy 
excepted,  which  are  ranked  among  the  viiriBcablc 
ones  :  nor  are  thele  all  of  them  very  ealy  to  be 
melted  :  for  though  they  are  put  ip  FijGon  by  Fire  y 
they  molt  commonly  become  at  the  fame  Time  fo 
clammy,  that  they  hmder  the  Precipitation  and  Ex- 
cuUiun  of  the  fmall  mctallick  Malits.  The  Limc- 
Stones  30},  and  thofe  that  are  not  aifeded  by  Fire 
f§  ^1),  render  the  Ores  intermixt  with  them  moft 
ilubborn  of  any;  fo  that  they  cannot  be  pcifcaiy 
melted  with  Fire  alone,  even  the  mod  violent.  Of 
thele  two  the  latter  are  ftiU  worfc  than  the  former. 
What  we  have  hitherto  faid,  is  equally  underftood 
of  all  Ores,  whatfocver  they  may  be. 

337.  Some  of  t'lc  Stones  juft  mentioned  ('§  336.) 
nre  nmch  liglictr  than  the  Ores  intermixt  with  them  ; 
io  chat  thele  may  be  eafily  removed,  either  by  only 
pounding,  walhing  and  extinguifbing  them  in  Wa« 
^r,  or  by  a  previous  Calcination,   leaving  the 

'^hiicr.  i^articlcs  of  the  Ore  at  the  lioicom  of  the 

*  VclTcI 
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Yeflfe!  or  Trough.  Tb^fc  khnh  ^>f:Orc5  are  callea 
dtcancat^,  (in  German  ftf  j|ieDige>)  They  are  knowa 
to  be  iuch :  i.  from  the  ^«  ipiocifiek  Grmtf  of 
the  Ore,  which  Ihcws  ♦us  ihar  the  tneU^Uick  "MiMtSf 

^herenc  to  ifs  Matrix,  arc  large  atui  ^ulul,  not  loO 
ftnall  and  di^rfcd.  2.  Vrom  the  Lighmeis  of  rhe 
'hcky  M^i^x.  '  3.  Frm:t}^  Brititencfs  of  the  iamc» 
cither  natural  or  prdciired  by  barning  k,  or  by  cjc-* 
tjiigiiiriiing  1,1  in  Water,  which  Br ittlenefs* fenders  the 
Comminution  eafy.  In  this  Cafe  however,  it  is  pro* 
|)cr  that  i|icX)rc  itlelf  bctufficitntly  fixe,  and  do  not 
jfly  away  by  burning,  or  atjcaft  tliat  it  ihould  thus 
melt  into  Ymalf  Ipheroidal  Maflts.  Among  Qfiipie 
Stones,  the  vitrificable  ones  (  §  2  9  }  and  rhe  calcareous 
($  30-)  are  of  this  Kind)  and  aniong  fhofc  that  arc 
not  aft'eded  by  Fire  (§3  t.)  the  chaJky,  and  other 
foft>  light,  bri^c.  Sipncr/ .        ,   .  '     .  '  ' 

«'  338.  But  when  Stones  containing  an  Ore  in  them* 
cannot  be  ffparated  from  in  by  the  nbove-mcncioned 
{§  337')  Helps,   they-,are  called  indccantable,  (in 

German  pnft||}eljt}e.}  .Such  are  light  brittle  Ow, 
that  contain  a  great  Quantity  of  Sa)p)itir»  aiyl  are  in- 
tulpcrfcd  with  the  ijVinutcft  MalTes  of  thelargeft  Sur- 
face  of  the" Particles  of  the  Matrix,  or  inclufed  in  a 
'  ponderous,  hard  Matrix,  elpccially  of  that  kind  that 
canpot  be  affefted  by  Fire  If  31)^  *nd  which  neither 
Firs  hbr  V^a'ter  can  fplit, 

339.  Finally,  if  there  is  in  the  BoJy  of  the  Ore 
idcll  any  thing  iniangjed,  or  only  adhering  to  its 
Ooifide,  that  wi)I  caufe  the  Met4  contained  in  it  to 
FamQi  into  a  Vapour,  or  torn-  into  Storif  with  it« 
fcif,  wlule  the  Ore  is  ei^pofcd  to  the  Fire,  then  fuch 

*an  Ore  is  faid  to  be  hungry,  jjimcra  rapax.  The 
Caufesof  t^is  ai;eQomnionly  Arfenick,  Antimony,  and 
tboie  Minerals  outof  which  Ziok  is  produced. 

340.  The  thiec  Differences'  hitherto  explained 
 339.)  mull  always  be  chidly  rt-girded,  in  - 

'  tiic duUnjguifhing  of  ail  kind*;  of  Ores:  Thciclurc 
Uo!efs  you  may  be  certain  ot  ibcm  by  outward  Signs, 
•  '  '  K  4  you 
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you  muft  always  do  your  uimoato  iod  dwa  OQtbf 
other  Experiments.  ^ 

341.  As  Metab  and  Scmi-Mctals  are  fpecificaHy 
the  moft  ponderous  of  Mineral  ^  and  the  Sulphur  and 
Arfenick,  with  which  the  former  make  Up  OrcS,  are 

vT^!"^  ^^^I^^^^  •  fcif-cvidcot,  that  pure  fo- 
hd  Ores  djftinfiuiih  themrdvcs  from  the  other  com- 
pound  unmctaJlick  Minerals,  by  their  great  Weight; 
only  a  few  Pyrites  very  fulphureous  (§  3 16.)  excepted. 
I  lay  pure  lolid  Ores:  for  when  thefc  arc  difperied 
here  and  there,  in  fmall  Quantities,  among  large 
Maffcs  ot  Scones  and  Earths,  th^y  can  never  be  dit 
tingmflied  by  their  Weight.  ^ 

<y  I SL o H,  and iu  Okz$. 

34a.  A»  /r«  is  mixt  with  all  Ores,  is  prefent  al- 
moft  every  wl.ere,  perfcdlly  known,  and  manifcftiDg 
Ulelt  eafily,  w  heiever  it  lies  hidden,  k  defenres  to  W 
placed  here  at  the  Head  of  the  reft.  '. 

343-  Pure  nstiTp  Iron,'  if  there  is  any  to  be  found 
in  the  mineral  Kingdom,  is  indeed  of  tiie  utmoft 

rf^-'i^',  J^^^  """^  of  'his  Kind,  fmaH 

o.'loedral  Stones,  as  likewifc  Cubes  chat  are  alone, 

or  grown  togethar  atnong  theanfelves  many  diflfcrcnt 
Ways,  having  a  Form  like  that  of  Pyrites  of  the 
marchafueKind  3 1 6),  having  fomctimes  fibres  like. 
Wood  ;  of  a  yellow,  rufty,  brown,  dark  Colour, 
very  rich  in  Iron  indeed,  but  y«  bavins,  under  the 
Hammer  neither  the  Duality  of  common  Iron, 
nor  the  Hardncfs  of  Steel:  For  which  Reafon,  they 
are  to  be  reputed  rather  Ores  very  rich  in  iron,  thao 
pure  native  Iron. 

344.  But  the  Ore  of  common  Iron  has  no  certain 
torn,,  being  altogether  irregular,  molt  commonly 
or  a  rufty  Colour,  having  but  a  middling  fpccihcii 
Gravity  among  Ores.  Jt  is  eafy  to  extraft  rr^d  Icon 
out  o\  ,t.  Its  Brittlenels,  Hardncfs,  and  W?iftht.  are 
fomctiraes  greater,  fomctimes  tefsj  and  the  red  Co- 

iour, 

'i>i  + 
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-much  Iron  it  contains  in  it.  - 
Y  345.  There  is  alio  an  Oir,  which  is  very  pondc- 
WOi;  tnd  of  a  red  blqifh  Cbloar,  ivhen  broken,  .and 
«dich  itfifbtM  ifaMiti^jirby'it^  Manners,  tt  is4vty 
"fkh  in  the  bcft'kind  of  Iron,  and  tommonly  yields  in 
the  firft  Fufion,  from  fixty  to  eighty  Pounds  weig^ht of 
Iron,  in  the  Center,  or  ab  hundtcd  Weight. 

346;  Tiiei^ii  a  ftbguUnr  SpMid  xiS  Iron-t)re|  vhidi 
has  thi^Figurc  df  Spaad  (§  30/i):  itlsof  apilfcjrciT 
lowiih  Colour,  though  hot  lincommonly  grey,  and 
even  fometimcs  of «  half  tranfparent  White  it  yields 
ia  dhe  Fuiion  ^Axhic  Uiiity  hundredth  Parts  of  the  beft 
iron,  diough  ihe  outward  Sight  of  it  affords  oopiov 
bable  Sign  of  it  whatever.         '  ^ 

347.  The  yellow  Pyrites  (§  316.)  has  indeed  been 
rsferrtd  to  the  fulbhureous  Minerals  ^  but  thePropor<» 

.  tions  «f  IroA  and  Sblphiir  being  fo  incoinftaoc  in  it^ 
^  ir  Is  ff^MtiiMs  the  ftttet*,  nmettmes  the  former 

which  predominates  in  it,  it  may  alfo  be  properly 
numbered  among  Ores:  though,  it  is  hardly  ever 
'  js^fed  to  the  Fire,  tohave  |ron  fetched  out  of  it,  be- 
•  ttufe  chei^  lot  Ores  lAorb/abundaat  in  this  kind  of 
Meul. 

348.  If  you  compare  the  Iron-Ores  hitherto 
(|  342-^347.)  defcribcd,  with  the  Ores  of  other  Mt- 
tab,'thev  wet  indeed  refradlory :  but  thofe  which  are 
tobeeawH}  ihdmoftfuBUe  (§334)  amonglron-Ores. 

are  fhofc  that  contain  but  little  Sulphur,  or  fulphure- 
cus  Acid  in  them ;  which  is  betrayed  by  the  Smell 
that  ftrikes  the  Noftrils,  while  thciie  Ores  are  made 
.  ifsdhor. 

349.  The  Haematites  (called  in  German  IBIotffetn, 

^B^iafhopff  and  in  Englifh  Blood Jlone)^  is  ot  a  iViOrc 
refraftory  Nature  in  the  Fire.  As  it  is  gibbofe  and 
aiched  in  prt,  and  partly  angular  and  reAilineaU 
coaftfting  of  Planes  diieded  towards  one  Point,  on 

this  Account  it  looks  like  an  irregular  Pyramid: 
which  will  appear  much  more  fo,  it  you  break  it. 

The  Qutfide  of  it  is  pretty  well  poUfbcd,  when  the 

Ruit 
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}^ull  has  been  firft  wiped  ofi'-,  but  iheL^fiJc  is  com- 
pofed  of  convergent  Striae  like  the  Amianth.  If  you'  - 
break  it  in  a  tranfverfe  Diredion  to  its  Striae,  it  is 
Ijke  the  breaking  of  Steel  that  is  not  tempered  very 
bard.  It  is  of  a  dark  red  Colour*  very  heavy  and 
hard.  Moreover,  it  is  almofl:  the  pureft  I.on-Ore^ 
and  ij>ix£  witl>  a  very  fmall  Quantity  of  Arienick  *. 
But  it  is  rendered  refraftory,  by  k  l^ind  of  Earth  not 
to  be  affe^d  by  Fire,  which  may  happen  to  be  con* 
cealcd  in  it.  On  this  Account,  the  white  Rcgulus  of 
Iron,  which  is  brirrlc,  and  very  difficult  to  be  ren- 
dered malkabie,  requues  the  greatelt  irire  to  be 
meked. 

350.  Smiris  fin  German  ^c|)mergcU  in  Engh'fh 

Emry^  aiul  in  Dutch  jStn^rtllJ  is  the  harcitil  or  all 
the  Iron-Ores  that  arc  known  :  it  is  a  little  Icfs  pon- 
derous than  the  Blood- done,  very  refradory,  of  a 
brown  Colour,  and  realjy  contains  Iron  %  though  the 
cxtrafting  of  it  is  not  worth  the  Charges  :  Where- 
fore Workmen  pound  it  only,  and  ufe  it  to  polifh 
3teel:  it  is  likew^ie  employed  to  cut  Giafs,  and  poliih 
certain  Jewels. 

t?5i.  Magnefia  (in  German  'Brwffeim  in  EngHOi 
iKJanganclC)  is  here  and  there  nicely  ftriated  with 
convergent  Strise  :  it  has  no  certain  Figure,  and  is  of 
a  greyidi  black  Colour.  It  is  trequendy  met  with  ia 
Iron-Mines  \  and  itfelf  contains  Iron  ^  but  the  ex* 
traAIng  of  the  Iron  out  of  it  by  Fire,  never  anfwers 
the  Charges,  it  being  rapacious,  and  yielding  no 
other  but  friable  Metal.  It  is  of  greater  Ufe  among 
thofe  that  m«|ke  cryiUi-Glaflfes,  to  tai^e  away  their 
green  or  blue  Cok)ur,  and  to  abate  their  too  great 
Tranfparency. 

^52.  I'hcre  is  a  kind  of  Ore  not  unlike  the  fore- 
going r§  3  5 1 which  is  of  a  dark  grey  Colour,  Ihin- 
ing,  ftriated)  and  alfo  containing  Iron,  but  rapaci- 

*"  Some  Sorts  of  Hxmatites  are  fo  very  rich  in  Iron,  as  to  he  ca* 
pable  of  taking  fo  fine  a  polilh,  as  to  look  like  bumilhed  Steel,  par- 
milarly  a  kina  called  In  Italian  Pi$ttmdi  NHok* 

.  cus. 
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Wd  arfcnical :  for  which  Reafon  Metalluigift^ 
cfonor  €ttid£t  Iron  out  of  it^  '  Tt  is  dUkd  in  Geriiuq 

5;U;ciiman,  Cifensitiumfr. 

'  353'  There  is  alio,  but  efpecially  in  Tin-Mines^ 
a  kixi<i  of  ftriatcd  Ore,  made  of  filaments  of  an  ir^' 
regular  Texture^  and  dark  'coloured,  which,  when 
Icraped ,  appears  Ibmedmes  of  a  dark  red  Colour :  it 
is  pur.Jerous  enough,  and  Ukcwife  contains  Iron,  but 
ic  is  at  the  fame  Time  very  arfenical  pn  which  Ac* 
count  it  is  aliyays  rejefled  by  I^ctallurgifts,  as  being ' 
Very  prejudk^t/  The  Germans  call  it  ([SlooUhllll* 

S\holi6n!fife  Trcn-Orei  hitherto  ('§342— 353.|/7;if;?- 
iioncdy  as  "n^ell  as  all  the  other  Alincrals^  are  called  by 
ifijf^ereHt  Names^  which  often  fgnijy  hut  one  and  the 
Jfoiite :  1^  thefe  Names  vary  tn  all  Pkces^  ii  is 
poflihU^  am  foaidieven  he  fuperjtueus^  here  te  mnifm 
all :  Efpecially^  becaufe  many  of  the  faid  Names 
are  Jerked from  a  Comparifon  very  often  defehive^  ef  Fi- 
gures ohfer^  hardly  once  or  ttvice^  and  of  courfe  very 
little  effential.  'Tberefere  yeuwitt  fee  Pepper^  Beans^ 

PeaSy  CofiJ(:^:io?ts  of  Coriafider^  Cinnamoh^  Iro:^  &c. 
feckoued  amo^  Iron-Org^  by  Authors  curious  of  tnfiin,g 
Matters^ 

T  S54'  ^fi'  S'*'^  ^'^^^      P^*?  ^ 

Ijjrhlch  fcems  to  h^vc  it3  Origin  from  comminuted 

Iron-Ore,  and  efpecially  from  the  yellow  Pyrkes  dc- 

ftroyed.    It  looks  like  a  )cind  of  fatcilh  Earth,  it  has 

the  Colour  of  kuft,  which  neverthelefs  is  rendered 

fomecimes  yellow,  fometimes  'darker,  by  a  Mixture 

.of  other  Earths;  this  occafions  a  Variety,  in  the 

Weight  of  this  Oker,    It  is  found  both  in  dry  and 

'marthy  Places   ir  form's  here  and  there  whole  Veins 

and  Strata»  and  is  likewife  found,  though  impure;  In 

almoft  every  Place,  as  in  Marls,  Clays,  and  Boks. 

'*rhis  Oker  is  iu  very  rich  of  Iron  in  feveral  Parts, 

'that  it  anfwers  e^u^ily  the  Charges  of  excrading,  as' 

the  beft  Iron,-Ore. 

'  355.  Rtd-Lcad,  or  rcd-ChiTk,*  fcehis  r<5  *e  dcf- 

cended  from  this  kind  (§  354.)  of  Oker,  and  to.  have 

been  hardened  bv  a  MijUure  of  i^c  and  Ciay.  Itis 


140  The  Akt  of 

of  the  recdii  Cc'.c-^:,  of  a  middling  Wcighr,  ten* 
dcr,  fo  that  ic  may  be  eafily  fcrapcd  and  figured  wiih 
a  Knife ,  ic  has  a  ibapy  Feeling :  when  ezpofed  to  a 
great  Fire«  it  grows  very  bard«  and  aflumes  a  darker 
and  fhining  Colour;  it  contains  much  Iron  in  it. 

356.  It  has  been  obierved,  that  whenever  Sand  is 
of  a  blackllh  Die,  it  has  Iroa  or  Lead  in  it.  But  it$ 
great  Weight  {hews,  that  it  cqptaim  a  CDofidfirabk 
Quantity  of  Metal. 

357.  We  might  very  well  range  in  the  fame  Clafs, 
a!!  native  vitriolic  Minerals-,  fuch  as  the  flalacticVitriol, 
and  the  Scones  uied  for  the  making  of  Ink  :  for  ihey 
cither  are  purely  of  Iroo^  or  at  leait,  iconfiXt  in  great 
Part  of  Iron  corroded  by  the  Acid  of  Sulphur.  We 
migh:  alio  place  here  the  Lapis  CdloDiinaru^  and  many 
other  Minerals^  but  as  the  fcvcrai  Metab  drawn  out 
of  them»  require  each  a  fpecial  MapageaiepCt  wt 
jhail  treat  of  them  more  at  large  hereafter. 

358.  The  Mineral  called  Flos  ferri^  or  Bloflbmsof 
Iron,  is  nothing  but  a  Sraladites  !'§  30,  3^,  rtlem- 
biiag  a  Germination  like  that  of  Curol.  It  is  called 
Feni  Fios^  becaufe  it  has  sow  and  then  been  found 
about  a  calcareoui  Iron-Ore :  Nor  does  it  ieem  to  de? 
ferfc  th.s  Nan      upon  »icy  other  Account. 

359.  There  is  found,  in  feveral  Iron-Mines,  efpcr 
cially  thofe  of  Sweden  and  Ncfw^y  ^>  an  Ore  caUc4 
the  Magnet  or  tead-ftene:  which  is  a  black  Donderoitt 
Stone,  not  very  hard,  when  pure.  It  is  often  inter- 
mixt  with  Flirt.?  and  Spaad,  in  which  Cafe  it  is  iefs 
good.  You  may  fee  the  wonderful  Properties  of  th^s 
Stone,  mentionod  in  the  Writings  of  Naturalifts, 
But  we  (hall  here  chiefly  treat  of  that  of  its  Qualities, 
by  which  we  may  find  ol:  the  ccchIl  Prefencc  of  Iron. 
The  Load-ftone  attracts  iron  at  n  great  Daiance,  and 

.  holds  it  itrongiy  to  itfelf,  un lels  an  exccflive  Weight, 
or  Ibmc  other  Obftacles  hinder  the  Effed^  nor  is 
there  any  other  Body  but  Iron,  that  is  attraOed  in 

^  •  And  in      y  Pnrts  of  Engl^^U  uliereof  levcnJ  SpccinCBS  sre 
fetn  in  th%  Mnjtum  of  Uit  H^)^  S§anj. 
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this  Mariner  by  the  Load-ftonc  as  has  been  evidenced 
by  a  Multitude  of  Experiments  made  with  it.  Now,' 
whether  any  Body  contains  Iron  in  it  or  no,  we  find 
with  chc  Load-flone  in  the  following  Manner.  You 
firft  reduce  the  Body  to  be  tried  into  a  fine  Powder: 
which  muft  be  done  in  a  Brafs-Mortar,  efpecially 
if  the  faid  Body  be  hard,  but  never  in  an  Iron  one: 
then  you  pal  this  Powder  into  a  Crucible,  having  a 
Cover  to  it,  and  well  luted,  cither  without  any 
Addition,  or,   for  greater  Security,  with  a  fmall 
Quantity  of  Tallow ;  and  make  it  red  hot  for  about 
an  Hour  in  a  ftrong  Fire.    When  it  is  grown  cold, 
if  you  extend  it  upon  a  fmooth  Paper,  bring  the 
Load-ftonc  itfelf,  or  its  armed  Iron-Poles  near  to  it 
If  there  are  any  Iron-Particles  in  this  Powder,  they 
will  apply  themfelves  cither  to  the  Load-done  itfelf^ 
^cr  to  its  armed  Poles^  and  hang  on  it  like  Beards. 
"When  you  fee  this,  wipe  off  the  adhering  Particlts, 
.that  they  may  fall  afunder,  and  then  put  the  Load- 
ftonc  again  into  the  Powder,  and  move  it  up  and 
jdown.    By  the  fame  Thing  often  repeated,  you  will 
at  laft  have  taken  away  all  the  Iron,  leaving  only  the 
Particles  that  partake  not  of  Iroji.         •  .  .  ' 

360.  But  thtre  are  very  few  Iron-Ores  aitrafted 
by  the  Load-ftonc,  before  they  have  been  made  red 
^hot  in  the  foregoing  (§  359.)  Manner,  not  excepting 
'-even the  Blood  ftonc  (J  349),  though  ever  fo  rich  of 
Iron.    Which  is  the  more  wonderful,  becaufe  Iroii, 
'though  adulterated  with  other  Metals,  or  Scmi-metals, 
*at\dcven  mixt  with  Arfenick,  is  not  thereby  ren- 
dered altogether  unapt  to  be  attraded  by  the  Load- 
ftonc.    AntimcTty  is  the  only  metallick  Body,  that  can 
hinder  this  Aft  ion.    Sulphur  can  hardly  hinder  it, 
l)ecaufe  the  Blood-ftone  juft  mentioned,  red  Chalk, 
Oker,  and  the  more  folid  Iron-Ores,  that  arc  not  of 
the  Pyrite  kind,  lofc  but  very  little,  and  fome  of 

•  If  yoa  bare  not  a  Load-ftonc  at  hand,  the  Blade  of  a  Knife  or 
any  other  polifhed  Piece  of  Iron  which  hath  been  touched  on  a 
Load-ilon*»  will  bave  the  fame  EfFed,  but  noc  io  ftronKlf. 
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ihem  nothing  at  all  6f  their  Weight,  by  being  burnt 
ih  the  Fire.    Nor  doei  it  fcem- probable,  that  there 
is  any  Antimony  hidden  in  all  thefe  Minerals.  But' 
What  makes  this  Matter  more  obfcure  is,  that  th6 
Blood-ftone,  red  Chalk,  and  fome  other  Iron-Ores,- 
without  adding  any  bhlogiftical  Matter  to  them,  arc. 
rcnciccJ  capable  of  ^ieldirtg  to  the  niagn««»t  Vir- 
tue, by  betiig  only  made  red  hot  in  a  Veflfel  well- 
dofedi  while,  on  the  contrary,  the  other  Bodie> 
when  made  red  hot,  require  the  Addition  of  a  morcJ 
fixt  Phlogifton,  without  Which  the  Load-ftone  would 
have  cuher  no  Iron  at  all,  ofa  itiucb  Jcfs  QuanUtf. 
of  it  to  attraft.    On  this  Account,  there  have  been- 
two  'Opinions  efpoufed  by  Authors.    Some  are  of 
•Opinion,  that  mineral  Sulphur,  and  the  Acids  adher- 
ing to  Iron,  hinder  \i  frorii  being  attraded  by  the 
Load-ftone;  and  that  confequently  they  muft either 
be  diflipatcd  or  changed,  to  reftore  to  iron  its  mag- 
Dcdck  Virtue.    But  it  is  repugnant  to  their  btina; 
difCpatcd.  that  Tome  Ores  madfc  fed  hot  m  clofe  \  ci- 
fels,  without  lay  Addition,  and  lofing  not  the  eaft 
Part  of  their  Weight  thereby,  yet  become  capable  of 
being  attracted  by  the  Load-ftone-,  as  it  is  repugnant 
CO  their  being  changed,  that  mineral  Suiplmr,  and 
Its  Acid,  arc  never  altered  in  dofe.  Vcffels,  by  tttt 
alone,  without  any  Addition-,  and  that  on  the  con- 
trary the  lulpiiureous  Acid,  with  an  Adclitionpf  a  true 
Fbloffifton,  regenerates  the  true  mineral  Sulphur, 
which  neverthelefs  is  fuppolcd  to  refill  the  Adtion  of 
tiie  Loid-ftone.    Now  the  Phlogifton  made  red  hot 
with  Iron  Oies,  is  very  proper  to  revi<re  the  Attratti- 
bilitv:  Nor  can  this  be  any  way  obtained,  wli.;n  the 
Uftniation  is  made  with  pure  alkaline  Subllancer, 
that  really  change  the  Acid  of  Sulphur.     The  other 
Qpin  uu,  taken  from  the  Decifions  of  the  illuftrious 
Mr.  ^ilabl,  is,  that  Iron  is  ingendered  by  a-  Phlcf- 
gifton,  mixi.with  a  K-iruginous  harth,  by  Means  or 
Uftolation :  whidi  will  appear  the  more  probable,  it 
vou  aucnd  to  the  following  Confidcraiions..  i  .  lUe. 
Ores  and  Earths  wluch  being  made  red  hot  without 
•  any 
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any  AAlition,  arc  not  attrafted  by  the  Load-ftoncj* 
if  you  'melt  them  cither  alone  without  adding  ^ny' 
Phiogifton  or  only  by  Meansot  aniiaphiogiltical  Flux,- 
ife^Mniftroiiidbailrfei  viUtum  mtoamccaUtokOials, 
noc  tntc^  a<  Jbs«Ai5^  -WMi^  chl»  Glaft^  ind  hf 
Means  of  a  due  Acditioa  oi  rh]t)g>fton5  yoirwiH  pro-^ 
duce  the  moit  'perfedb  Iron' in  rhc  Firc.  3.  iroBd«* 
ftliDyed  fay  Acids,  Fire^  Qt  any  other  Means^  or  oidf^ 
omM  iniof R»ft^ »  ootMr^Aed^  by  ihe  Load-ltdAe  is<  . 
and  rhen^hcn  it  is'mcltedby  a  ftrong  Fire*  withMt* 
adding  Phiogillon  to  it,  ^the  ianie  Thing  bap[)eqSj' 
dtttwas  mcMioned  (N^  i ).  •  -  Whence  it  is  p(ain^  that  - 

by  «I  Mioimiblft  Oil»  Iroo  *is  pmduced  fmtt^wM 
^KttMbon.   See<(§9(^95).   Nor i^^ic tCdntra^ 

di&ioa  to  this  Opinion,  that  fome  Ores  receive' a? 
magnctick  Virtue,  though  made  red  hot  without  any' 
ttringidrtfri  to  thcau  Foriiotbing  hinders  ibc^  Phlo-^ 
giftoo,  whicb  k'neec&ry  to  cofi^tote  the  mmllick* 
Nflture,  from^»  being  already  present  in  the  Ore, 
though  it  be  not  as  much  united  with  the  fine  Part 
that  conltuutes  ^the  iron,  as  is  required  1»  give  it  its 
mecaUidc  Fonn  :  ib  chat  it  is  neceflfary  previonQyi 
m  nam  ic  cheraiiv  by  the  Adboti  of  a  ftroogr  Fice  j 
which  is  always  requifite  in  all  Redu^ons.         '  ■ 

_r(y,Copp£R,  and  its  Ores.  • 

561.  Native  Copper,  that  is,  Copper  in  its  mccaU 
lick  Form,  is  tound  much  more  frequently  and  more 
pcrfcft  than  Iron.  However,  it  is  yet  fbm6what 
kfs  malleable  than  Copper  Well  forged. 

362.  k  muft  be  obferved  of  Copper-Ores  in  gene- 
ral, that  none  of  them  diftinguifhcs  itfclf  by  any  cer- 
tain Figure,  but  that  they  are  aimoft  all  of  thcni 
megQiar.  But  the  fineft  Colours  of  anv  Kind;,  fed 
andthcdiaphanousColoufsexcepted,  moft  comoibnly 
betray  the  Prefence  of  Copper,  when  they  &re  to  be 
feen  in  any  Ore.  For  this  Rcafon,  there  is  hardly 
any  Copper-Ore,  that  is  not  mixt  with  Iron  in-greata 
Quantity^  chah  the  Ores  of  other  Metais 
are.   Neverthelefs  thetie  is'a'in'aeh  iefs  Quantity  bf 

it' 
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it  ia  fome  of  tnem»  than  in  others.  But  wt  reckon 
tboie  that  contain  lefs  Iron  in  xhcm^  to  be  naturally 
more  fufibie  ihao  the  reft.    Such  tre» 

3$g.  The  vitreous  Copper-Ore  (laGerman  fltnpfc^ 
<Slaf0>Crct}).  This  is  of  a  darkifh  Violet  (ky-Colour^ 
like  thai  ot  a  Piece  of  Steel  that  has  touched  a  recP 
hot  Iron..    Befides,  this  Colour  is  comnxoDly  inter-? 
rupted  here  and  there  by  Spots  and  grey  Veins.  Ic 
is  very  ponderous^  and  of  a  middle  Hardncis,  One 
hundred  Pound  Weight  of  it,  concains  from  fifty  t(x 
eighty  Pound  Weight  of  Copper. 

3^4-  The  azure  Copper-Ore,  is  of  a  moft  beautifut^ 
blue  Colour  V  it  is  foft,  not  very  heavy,  broken, 
fliining  like  blue  Glafs  of  all  the  Copper-Ores  it  i» 
tlie  inuft  free  from  /r^»,  Arfenick^  and  Sulpbutu 
though  it  e;<hale3  4  little  of  the  latter  in  the  Uftular^ 
tion:  wherefore,  a  great  Qyantity  of  excellent  Copper, 
is  cxtrafted  out  of  U  with  very  great  Eafe. 

j$5.  The  green  Copper-Ore  is  like  green  Cryftals^ 
often  very  neatly  ilriated:  it  looks  almoft  like  a  Ge^4 
minaiion  *^,.  As  for  the  reft,  this  Ore  has  the  Pro- 
perties of  the  (%  :^64-)  foregoing.  i 
;  366.  The  light,  dufty,  blew  Concretes,  Cccrulumi 
Montanm^  in  Gcrnw  liSetSblaa,  and  the  green  ones, 
virid^  montanum^  Icfs  properly  Gold-fodder^  in  German 
ISerg^grurr,  being  alfo  called  both  by  the  Name  of 
Coppcr-Okers^  yield  a  great  Deal  of  very  good  Copper, 
when  they  are  pure,  which  appears  from  the  Colour 
and  Weight  of  them.  But  the  lighter  ones  are  mixt 
with  unmetallick  Earths:  thofc  that  are  yellow  con; 
tain  Iron-Oker:  on  which  Account  they  are  more 
difficult  to  be  melted,  and  yield  lefs  Copper,  and  ofaif 
jnferiorGoodncfs.  This  Mountain-blue,  andthegrec^ 
are  carried  here  and  there  by  Waters,  and  apply 
themfclvcs  to  the  Outfide  of  Lumps,  like  a  Paint, 
.  367.  The  white  Copper  Ore,  in  German  JBIeW^Ctt;, 
has  been  hithcrty  found  only  in  one  fioglc  Mine  oH 

•  Soin«  of  thisCopper-Orc  germinates  like  the  BloiTom»  of  Iroo 
W  \%^)*  looks  like  white  Coral  tinged  of  a  bluiih  green  Cok>Qr, 
.|inJi  mav  a«  propcrl/  be  called  FUrti  Qupri,ot^\QQQm%  of  Copper. 

V-  (^^^-^    •        •  Mtfnia', 

3i  '  ■      .  . 


AssaVi^^:g  Metals.  14^ 

'Mifnia\  the  grry  one,,  in  German  IF^tl^Crtj  *,  and 
the  dark  alh- coloured,  in  G.erman  jfaJjllkupfc^Crtj;' 
dcfcribtd  by  IJenckel^  in  Pyrilol.  l^ag.  195,  197,  arc 
iblid,  {X)ndcr'  us,  and  rendered  white  by  Arlcnick,  * 
The  firft  Species  U  diftinguifhed  from  the  white  Py- 
rites (§  323^,  by  a  Colour  fomQwhat  ycllowifh,  but 
the  others  arc dimnguifheti  from  it,  by  a  much  darker 
Colour :  They  at  the  famc^'ime  are  all  diftinguiflied 
by  rheir  greater  Weight,  aftd  breaking  fmoother  i\ 
which     more  exaflly  perceived,  when  you  compare 
together  the  native  Specimens  of  the  Bodies  to  be  dif- 
cerncd.  '  -  ^  '  ^*'^^ '  ^t^'A- 

36S.  There  is  alfo.a  Copper-Ore,  called  by.  Tome 
Vicrean,  and'pofTibly  not  very  different  from  that 
above  defcribed  (§  363),  except  in  the  Quar  tity  of 
iron  it  contains;  on  which  Account  it  is  harder  than 
the  formrr,  and  of  a  darker  Colour  :  it  mehs  with 
greater  Liujculty  than  the  foregoing  ones,  and  is  ne- 
verthelcfs  very  rich  in  Copper.    We  muft  likewife 

•  rank  in  the  fame  Clafs,  that  kind  of  dark  red  Ore  which 
is  almoft  of  a  Liver-Colpur,  and  which  is  not  eafily 
difccrned  by  the  bare  Sight,  from  an  Iron-Ore  of  the 
fame  Colour,       ,^     .  ,    ^  -      ,  ^ 

^369.  The  merely  fuiphurco'us  Copper-Pyrites  is  cf 
ayellow  Gold  Colour,  with  a  hght  Tinfture  of  green, 
b*vth  wiihin  and  without-,  if  you  break  it,  tlie  Infide 

•  has  a  kiod  of  granulated  Surface^  it  is  eafily  beat 
inio  Powder,  and  conuins  Sulphur  and  Copper  in 
many  different  Proportions,  whence  its  fpecifick 
Weight  varies  likewife  very  much.  But  if  it  is  very 
rich  in  Copper,  and  at  the  fame  Time  mixt  with  any 
Quantity  of  Arfcnick,  its  Gold-Colour  becomes  yel- 
lowifl),  and  when  you  break  it,  the  Surfaces  are 
fmoother,  neater,  and  more  even.  In  this  Cafe,  it  is 
called  in  German  JJupftDglantJ.  Very  often,  it  is  of 
the  brighteft  Green  and  Blue,  both  ac  the  Outfide, 
;tod*bctween  the  Chinks:  Ncverthelefs,  if  you  break 
if,  and  thus  difplay  a  new  Surface,  ihefc  Colours  fv'cm 
not  to  penetrate  through  the  whole  Subftancc  of  it. 
'Bur  when  the  Copper  Pyrites  are  mixt  with  a  confi- 

•  L  derable 
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dcrablc  Qiiantity  of  Arfcnick,  they  then  look  pale, 
like  the  fulphuieous  Copper  (^316.)  Pyrites-,  and 
even  are  whiirr  than  this,  accordirg  as  the  Quantity 
of  the  Arfenick  is  greater.  Neverthelefs,  thty,  evea 
in  this  Cafe,  arc  dillinguifhed  from  the  Iron-Pyrites, 
becaufc  they  are  n^orc  ponderous,  and  gi^^e  not 
Sparkles  fo  eafily,  if  even  they  give  any,  when  ftruck 
with  a  Steel:  which  every  Iron- Pyrites  (§  3  1 6,  323), 
^nd  any  folid  Iron-Ore  will  do. 

370.  The  Reafons  why  the  Copper- Ores  above- 
mentioned  (§  ^6; — ^69  are  rendered  rcfracflory, 
and  even  entirely  u-^fufible,  are  explained  (§336). 

3571.  The  yellow  fulphuieous  Iron-Pyrites  (§  316.) 
belongs  likewife  to  thi?  Clafs,  though  improperly. 
For  it  often  contains  in  it  a  Quantity  of  Copper, 
not  to  be  dcfpifed,  but  it  is  looked  upon  as  improper 
to  Copper,  and  as  very  refraftory,  on  account  of  its 
great  Quantity  of  Iron.  In  the  mean  Time  you  find 
out  whtiher  ic  contains  Copper;  i.  From  its  not  be- 
ing of  a  globular  Figure  :  for  it  is  evident  from  the 
» Obfervations  of  Henckel^  that  globular  Pyrites  arc 
altogether  dcftitute  of  Copper,  From  itsunufual 
Ycllownefs  fpreading  through  the  whole  SubdaiKc^ 

CoroU.  From  tne  a'bove-mentioned  ^"5  369,  371.) 
Particulars,  we  may  eafily  deduce  fome  Rules,  where- 
by we  (hall  be  able  pofitively  to  affirm,  that  a  Pyrites 
contains  Copper  in  it.  For  Inftancc,  let  this  be  a 
Rule  :  I'he  gold grecnifb  Colour  of  a  Pyrites  is  a  Sign 
cf  its  containing  a  great  Sluantity  of  Copper :  which  is 
confirmed  by  Experience.  But  you  cannot  by  any 
Means  invert  this  Rule  thus  ;  If  a  Pyrites  contains  a 
great  ^iantity  of  Copper^  it  is  of  a  gold greeni fly  Colour: 
becaufc  when  Arfenick  is  mixt  with  a  Pyrites,  even 
one  that  is  very  rich  of  Copper,  it  makes  it  entirely 

•  look  pale  (§369).  The  fame  may  be  faid  of  every 
-fuch  Rule. 

371.  The  Ore  which  has  been  mentioned  (§  328^, 

•  under  the  Title  of  Kupfer -nickel^  when  wc  treated  of 

•  Arfenick  and  arfcnicai  Minerals,  may  have  a  Place 

•  '  \  ^^^^ 
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tf\hac  oaly  u  beiiig  improper;   It  contains  a 

Quantity  of  Copper  not  inconfiderable,  but  it  is 
iicgleftcd,  bccaufc  the  Cobalt,  wherewith  it  is  incucn- 
beredy  reodcj's  it  almoft  unura&abie.  la  the  rcean 
Time  you  are  to  obienre,  that  what  renders  Or^ 
iotnflable,  is  not  the  Arieoick  itfelf,  but  a  kind  of 
Earth,  which  is  always  united  to  the  proper  Minerals 
of  Arfenick,  cfpccially  to  Cobalt  (§  ^25)^  which  refifts 
Fufion  very  much^aodby  Means  of  the  Arienick  that 
is  fixt  ia  it,  Adheres  with  great  Teoadiy  to  Metal^ 
cTpccialiy  to  Copper  and  Iron. 

• 

Of  L ^  AD  and  iS,^Or<S0 

37a.  There  are  veiy  few  Inftances,  of  native  lead's 

exifting  naturaily  pure  and  malleable^  among  other 
Mccals  *. 

3  73.  GaUtnatii;ffellata^  or  the  Cubic  Dice-Lead  Ore, 
called  in  Germany  Kle^/glantl,  is  an  Qrc  very  rich  of 
Lead,  coniifting  ot  a  Quantity  of  fmall  equilateral 

Cubes,  or  of  oblong  Parallelopiptds.  Butthcfe  Cubes 
are,  as  it  were,  compofed  of  very  thin,  well  polifhtrd 
Lamina's,  that  (hine  very  bright,  aiid  are  of  a  black- 
tih  hiae  Colour,  However,  this  Ore  is  very  ponde- 
rous, fofr,  and  brittle;  it  is  nioie  fufiblc  than  a  great 
many  other  Ores,  though  it  requires  a  much  greater 
fire  to  be  melted,  than  Lead  itfclf :  the  Caufe  ot 
Wfakh  is  the.  Abundance  of  Sulphur,  that  lies  hidden 
in  the  Lead-Ore,  ^rkl  conftitutes  almoft  one  quaiter 

Part  of  if.  In  a  Fufion  well  managed,  one  hundred 
Pounds  weight  of  pure  and  folid  Lead-Ore,  will  yield 
£rom  65  to  70  Pounds  weight  of  Lead.  • 
374.  If  the  Lctad*Ore  (§  37.^)  coofifts  of  finall, 
thin,  oblong  Cubes;  when  broken,  it  appears  finely 
(b-iared,  and  is  called  in  German  iiiUu:  .^^i^KgCC 

^  SoaiapmiiitSfeiiMlksUe^d  liathbetii  found  at  this  Day 
mXsmMngkmL  What  itcoaiac^takeiifbrnttive  Lead,  is  really 

tferyTicii.ibaiew|uitmUdibIeSfm<<^  ^ 

L  %        "  Scbo- 
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fetn  very  feldow.   Ncvwthdefe,  MaHbtJius  fays; 

that  the  Thing  has  happened  ibmetimcs. 

379.  Tbemoft  rich  Tm-Ore  is  of  a  black  or  dark 
Cblour  of  a  polyhedral,  bu(  altogether  irregular 
Figure-,  having  its  Surface  i^ery  gloffy.  Tb*^.'^''- 
palTes  almoft  all  the  Ores  of  the.  other  Metals^  in 
jbecifick  Gravity  t  •  which  fecms  to  be  the  more  wonr 
ckrful,  becaufe  Tin  is  the  lighteft  of  all  Metals.  But 
as  Arfcnick  is  exhaled  aloioft  purcout  of  this  Tin-Ore 
in  the  roafting,  and  ^  the  Pare  of  it  that  retnains  af- 
ter the  roafting  (if  you  confider  how  much  of  the  Titt 
is  dcftroycd  during  the  whole  Time  of  the  Redudion) 
is  to  be  reckoned  purely  nictallick  j  it  is  eafy  enough 
to  guefs  at  theCaufe  ot  this  Gra^icy.   As  for  the  reft^ 
It  is  of  a  middle  Hardnefi,  and,  with  regard  to  the 
Tin  it  felf,  is  very  refradory  :  for  it  fuftains  a  quick 
Fire,  without  either  melting  or  growing  clammy  j 
and  if  you  expofe  it  to  a  i^ddeo  Jtlcat,  ^  neither 
burfts  violently  nor  crackles,  excepc  when  an  Ex- 
periment is  made  upon  large  Lumps,  among  which 
other  Ores,  or  fome  Stones,  efpeciaily  of  the  Quartz- 
Kind  arc  intermixed .    This  Ore  is  calkd  in  Gccman 
%llll^<BratipetI,  in  Englifb  tin-Grains. 

3  80.  The  moft  common  Tin-Ore,  called  in  Geraaai} 
JtDltter,  is  of  a  dark  yellowifh  rufty 'Colour: 
that  on  this  Account  it  capnot,  by  the  bare  Sight, 
beeafily  diftinguifhed  from  the  Iron-Ore  >  efpeciaily 
as  it  contains  itfelf  Iron.  The  Figure  of  it  is  irregur 
lar,  and  agrees  in  every  Refpeft  wkh  that  of  thf 
fcegoing  (§  379);  for  which  Keafon  it  fcems  10  be 
another  ot  the  iame  Kind,  and  to  differ  from  it  only 
by  its  Degree  of  Pujrity. 

38 1.  We  may,  after  having  explained  (§379.)  what 
happens  to  the  Tin-Ore  in  the  Fire,  find  out  by  an 
Experiment  made  ex  tempore  in  the  following  Manr 
ner,  whether  there  is  any  Quantity  of  this  Ore  con- 
tained in  any  Lump  opnred  for  Trial,  and  about 

+  Tnfnmuch  as  fometimcs  to  have  a  greater  fpecifick  Gravity 
ijian  a  Tiece  oi  Tin  of  the  fame  Size  melud  fiom  it. 
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what  Part  of  it  lies  hidden  therein.  Pound  the  Lump 
into  a  Powdernot  very  fine,  and  walh  off  from  ic 
with  Water  the  light  terreftrial  Filch  that  is  in  ir. 
Then  upon  a  flat^  not  over  broad  Shovel,  made  quite 
white  1iot,  and  having  not  a  high  Border,  fprinkle 
your  Ore,  after  having  pounded,  wa(hed,  and  dried 
it,  and  divide  it  in  fuch  Manner,  that  it  may  not  be 
heaped  up  in  any  Place,  but  quite  fpread  :  This  muft 
be  done,  that  ail  the  fprinkled  fmall  Parcels  of  the 
Ore  may  grow  red  hot  quick  enough,  and  that  the 
fmall  Stones  which  may  happen  to  be  under  or  in- 
termixed with  them,  may  not,  in  their  flying  afun- 
*  der,  carry  a  confiderable  Quantity  of  the  Ore  away  . 
with  them.    Thus  the  fmall  Stones  will  be  difTipated 
with  a  gentle  Noife,  as  alfo  the  heavy  intermixed 
Ores  of  other  Metals  that  are  If  fs  well  waihed  be- 
caufc  there  is  hardly  any  of  thefe,  that  can  bear  a 
fudden  Heat:  There  will  remain  the  Tin-Ore,  be- 
come of  a  reddifh  Colour,  and  covered  with  a  kind  of 
of  grey  arfenical  Flowers.     .    i  -  -        -  - 
*-  382.  The  Garnate  is  reckoned  among  precious 
Stones:  its  of  an  unfectled  Figure,  though  moft  com- 
monly dodecaedral  -f,  regular  enough,  not  rarer,  hilf 
tranfparent,  and  having  its  Name  from  the  Flowers 
of  Pomegranates  of  which  it  has  the  Colour.  This 
now  and  then  contains  1  in;  fo  that  on  this  Account 
it  defervcs  to  be  reckoned  among  the  Ores  of  t!iis 
Metal.    Nevcrthclefs,  all  kinds  of  Garnates  ouL^ht 
not  to  be  referred  to  this  Clafs.    For  they  fcil,  un  -er 
the  fame  Name,  Stones  that  have  indeed  the  fane 
Colour,  but  arc  more  tranfparent,  viirefceiu  an  J  arc 
rather  of  the  Nature  (§  29,  4.)  of  Flints. 

383.  The  Tin-Ores  menti  oned  (379,  380.)  which 
are  rendered  refraftory  by  ti^c  Stones  an  !  Fanhs 
mixt  with  them,  may  among  the  other  Ores  be  very 
well  improved  by  wafhing  and  roafting,  on  account 
of  their  confiderable  Weight,  and  Cbhibncy  in  a  ' 
middle  Fire.    But  they  can  never  be  totally  frjcd 


•J  Or  compofed  of  twelve  Sides. 

L  4 


from 


from  the  Iron-Orf,  efpccully  that  kind  of  rapacious 
Iron-Ore,  that  was  mentioned  (§353),  whlchls.  vcf^ . 
often  intermixed  with  Tin-Oi^e.  'For  this  Rcafbn,  the 
Tin  melted  out  of  thefe  Ores,  is  lefs  pprfeft  and  true 
than  that  yielded  by  a  pore  Ore.    For  Iron  mixt 
with  Tin,  turns  into  a  hard  untra<5bable  (§  $9^)^^' 
las^  that  can  never  be  fepar^eed  with  any  Benefit. 
The  Copper-Ore,  likewifr,  is  fometimes  found  mixt 
with  Tin-Ores,  under  the  Form  of  Oker,  or  of  Pyrites : 
it  renders  the  Tin  extremely  brittle,  when  it  melts 
together  with  it  in  any  confiderabte  Quantity  :  But 
this  Ore  is  more  eafy  to  be  fetched  out  by  wafhing 
and  roaftihg,  'than' the  fron-Ore. 

CorclL  From  what  has  been  juft  |§  383.)  faid,  you 
may  eafily  gucls,  what  kind  of  Tin  any  Ore  will 
produce ;  and'  why  Englilh  Tin  is  the  beft  of  all. 
For  its  Ore  is,  of  all  Tin-^Ores,,  that  which  js  lefs  de- 
ified wich  Iron.  '-^  '  ■      '    '  -  '  ^ 

Of  Silver^  and  its  Ores* 

« > 

384.  Pore  daftilc  SiWer,  not  defiled  by  Sulphur 

or  Arfenick,  is  found  naturally  and  muc  h  more  fre- 
quently than  the  foregoing  Metals,  in  Imali  Maflcs 
ot  many  different  Figures,  efpecially  under  the  Form 
of  Filaments  and  Scales,  in  many  various  Stones,  and 
Earths,  and  in  feveral  Kinds  of  Sand,  that  arc  even 
cxpoicd  on  the  Surlace  of  the  Eiirth  • 

3S5.  Thevitrean  Silver-Ore,  is  of  an  irregular  and 
altogether  unfettled  Figure.  It  is  very  ponderous, 
eafy  to  be  flatted  with  the  Hammer,  and  to  be  clefc, 
not  much  harder  than  Lead,  and  much  of  the  fame 
Colour;  it  melts  prtTently,  and  foon  grows  red 
hot  f.  It  coniifts  of  Sulphur  and  of  pure  Silver  : 
which  the  Regeneration  of  it  (§  140.;  and  the  Che- 

^  The  moil  beautifb]  IB  m  thin  Plates  with  various  Furrows  on 
IJ>e»ffojtttt>  make  tbepUtn  reTcmble  real  woven  Silver  J  ace. 
f  Thuisoft^mtiUkealbriiativeLead.  SecihcKote  10^1172.) 
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mical  AnalyHs  (hew. ..  1(  conuins  above.dlKe  quar«  '. 

.I^JPartsof  Silver..  ...^  .  ^  ,  , 

iiof  a  deeper  or  lighter  ydbw  pc  brown  Colour,  ac-  j 

■cording  as  it  confift»  of  larger  or  fmalkr  Lumps,  it 
looks  like  Rofirv,  aod  has  an  irregular. Figure  on  the' 
Q^t^i(k;^  t|Ut        'ej^^niined  clofdy  within,  itap*. 
!iptAtn  xa  m^fiii^f^  ypff  thio  J^l,af^s.   Nor  is  it  ^ktj^ 
ponderous,  nor  hard,  but  eafy  to  be  ground: '^hen 
brought  fiiddenly  to  the  Fire,  it  crackles,  burfts  at  a 
3great  jQift^nce,  as  moil  Ores  do,,  and  ia  ;his  Cafe 
:i^b^l<ik  f  fidphpeo^  SmeJjy^d  ibmetimcs  burns' 
lightly,  and  fioalty  eafts  forth  fomcthing  ar/eriical,^ 
but  in  a  very  fmall  Quantity.    On  this  Account,  it 
ieems  to  differ  from  the  foregoing  (§  385),  at  leaft 
,wUh  regard  to  che  Quantity  of  Sulphur.    F<j»r  itt 
hardly.coQtAips  two  ti;iinda  of  Silver  in  it. '  /  ; 

S^y^  The  red  Silver-Ore,  is  of  a  fcarlet  Colour, 
Ibmetimes  lighter,  fomctimes  deeper*;  in  the  firft: 
Cafe,  it  is  .^anfparent  like  the  arfenical  Ruby  ;  and* 
in  che  ftcond  Caiif,  ic  is  of  a  deeper  Dye.   It  varies 
r  ii^'  Figure,  though  it  is  often  of  the  cryftalline  prif- 
-matical  Form;  it   is  heavier  than  the  foregoing 
•  (§386.)  horny  Silver-Ore  j  but  it  burfts,  when 
r  brpugbc  near  a  Candle,  or  a  mild  Fir^,  and  the' re* 
inaiolng  Part  of  it  melts  iminediatety,  before  it  growk 
jed  hot;  and  then  it  emits  the  difagreeablc  Smell  of 
Arfenick,  together  wich  a  xhick  vifible  Smoak ;  It 
fomerhing-fulphureons  in  it,  which  is  evidenced 
by  4fs  burning  violently  and  by  the  Smell  of  tlu 
]rtitr6us  Acid,  which  rifes  from  if  When  you  fprinkfc 
Upon  it  Nitre  pgt  in  Fufion,  and  made  red  hot*: 
.  which  P^aenomcna  are  the  Effeds  neither  of  the  Ar- 
fejjiclc,  nor  of^he^^iiver^  fo  that  the  fcarlet  Colour  6lf 
J^(lk^Dr€  fcems  id'plroceed  from  ibis  Caofc  XS  148.) 
Ypu  may  Il)mecime^  exirad  with  the  Load-ftone 

^  •.,./,  ...  .       .    .  •  ^ 

*  Much  refcmbliligaGarnate^ajid  hath  by  itsoutward  A^\ttve- 
aacctottipiiUittofotgaaffaiqacCmSh^  S«eUicMau(§4es.) 


154.  ■"i'l'^Tbe of 

(§  359  )  outo^  t^»e  Caput  Mortuum  of  this  Ore,  fome' 
Iron  remaining  after  the  Sublimation  made  \ii  clofc 
•  Vcflcis;  though  you  ufe  thtchoiceft  Bits  of  the  Ore^ 
for  this  Experiment.  However,  it  has  in  it  the  fame" 
Quantity  of  Silver,  as  the  horny  Ore  above-menti- 
oned C§  386.) 

388.  The  white  Silver-Ore,  of  a  light  grey  Co- 
lour, of  an  irregular  Figure,  pretty  ponderous,  and 
very  brittle,  has  at  the  fame  Time  lonie  Copper  in' 
it ;  nay,  it  even  contains  moft  commonly  more  Cop- 
per, than  Silver  :  fo  that  it  differs  from  the  white 
Copper-Ore  (§  367.)  only  on  account  of  the  Quantity* 
of  Silver  it  contains.  It  is  heavier  than  the  two  fore- 
going (§  386,  3S7.)  yielding  however  lefs  Silver  than 
they.  1  he  Lead-Ore,  efpecially  the  granulated  Ore 
C§  i7i)y  which  is  of  a  lighter  Colour,  is  fold  for  it' 
See  Henckefs  Pyritol.  Pag,  1 70,  1 95. 

389.  We  have  not  hitherto  known  any  befides 
tTiefe  four  (§  385^388.)  Silver-Ores,  though  many 
others  are  looked  upon  by  fome,  as  fuch :  However, 
the  Thing  being  well  examined,  they  either  are  im- 
proper to  Silver,  or  prove  to  be  compofed  of  the  al- 
ready mentioned  proper  Silver-Ores;  that  is,  fome- 
timesof  themall,  and  iometimesofonly  forne  of  them, 
mijct  together  in  many  different  Proportions.  And 

,  this  Mixture  k  fomctimes  fo  very  fubtle,  that  it  can 
hardly  be  perceived  with  a  Microfcope.  And  in- 
deed among  the  Iron,  Copper,  Lead,  and  Tin- 
Ores,  already  explained  C§  342-382},  you  will 
jometimesfind  fome,  that  will  yield  no  inconfiderab'e 
Quantity  of  Silver;  but  as  thefe  contain  more  of  the 
other  Metals,  they,  on  this  Account,  muft  be  called 
improper  Silver-Ores,  when  they  have  any  Silver  in- 
termixed with  their  Subftance  (§  31 1.)  or  accidental 
5ilver-Ores,  when  there  is  only  fome  Silver  adhering 
to  their  Outfide  (§311.)  ? 

390.  The  white  and  grey  Copper-Ores  (§  367) 
may  be  called  improper  Silver-Ores,  as  they  arc 
.ways  impregnated  with  Silver.  But  the  other  Copper^ 
Ores,  though  they  moft  commonly  contain  Silver, 
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fo  that  there  is  fon^ctimes  a  great  Quantity  of  Silver 
got  out  of  thcra  ;  nevcrtheiels,  cannot  always  be  re- 
tcrred  to  this  Clafs,  unlcfs  you  have,  in  fome  fpeciaT 
Cafe,  found  out  by  Experiments,  that  they  contaia 
Silver  in  them :  for  we  have  not  hitherto  found  out 
any  certain  Charafterifticks,  and  outward  Sig.i5,  from 
iRfhich  we  might  decide,rtiiJjaher  any  Ores  contain  Sil- 
-vcr  in  them,  or  no.  And  if  any  fuch  Charadlers  have 
been  found  out,  they  ufuully  arc  regarded  only  with 
relation  to  the  Mine  i!iat  yields  the  faid  determined 
Ores:  fo  that  People  that  do  not  ufe  the  nccefiary. 
Cautions,  are  often  deceived  in  making  an  univer- 
lal  Application  of  fuch  external  Signs.  .  ^ 

f  391.  Ic  is  the  fame  with  the  Lead  Ores:  for  tlie 
more  nicely  ftriatcd,  among  thtfe,  the  granulated 
Ores  (§  374)»  and  tnofe  that  have  a  changeable 
Brightneff,  are  referred  to  the  Clafs  of  the  Ores  thac 
contain  Silver :  bccaufe,  there  is  fomttimes  fo  much 
Silver  in  them,  that  it  is  of  greater  Price  than  the 
Lead  thereto  adhering.  Some  look  upon  them,  and 
not  without  Foundation,  as  real  Silver-Ores.  But 
this  Rule  fuffers  a  great  many  Fxceptions;  while^ 
OD  the  contrary,  the  L  ead-Ore  confifting  of  Urge  cu- 
bical Parts,  which  is  generally  thought  to  cont-in 
Silver,  is  of  equal  Value  to  that  of  the  foregoing,  with 
regard  £0  the  Silver,  . .  ^  ^  , 

.  392.  finally,  ic  is  proper  to  forewarn  eve'-y  one, 
not  to  be  overhafty  in  thinking,  that  there  is  gene- 
rally Sliver  contained  in  the  Ores  of  Copper,  Lead, 
Iron,  Iffc.  bccauf:  bilver  may  e  extracted  c  ut  of  the 
Lump,  in  whic:>  this  kind  of  On  predominarcs,  or 
out  of  the  Metai  iLat  has  been  melted  from  it :  nay, 
before  you  make  your  Rxperirrfpt,  and  dcici  mine 
any  thing,  you  mud  previoufly  and  with  great  Care 
chufe  an  Ore,  pertedlly  pure,  looking  homogeneous, 
and  altogether  free  within  and  wi  hout  liom  any 
Mixture  of  Stones,  ihat  might  perhap*^  conceal  fomc 
Silver-Oref  (§  -{84—383).  For  unlcfj*  you  take 
fuch  an  Ore  for  your  Lxperiment,  you  will  never  be 
j^bletoconcludewith  certainty,  fromany  Silver  fetched 

out 
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out  of  it,  that  it  is  fru^cful  in  this  Metal  ;  as  there 
arc  very  few  Ores,  that  are  not  fometimes  contigu- 
ous to  Silver-Ortf!.    Bit  if  fuch  a  Concretion  has' 
been  made  by  minute  M  ifftrs,  you  cannot  cafily  per- 
ceive at  firll  Sighf,  whether  it  is  proper  to  the  Ore, 
or  only  accidental.    Hence  the  Reafon  may  be  un- 
derftood,  why  /Je'j'vAv/j  precipitated  feparately  and' 
at  different  Time?,  out  ot  impure  Bits  ot  Ore,  when . 
tVied,  do  not  yield  at  every  Time  the  fame  Quantity ' 
of  Silver,  in   proportion  to  that  of  the  Aleta^ 
though  no  Errors  are  con^imitted  in  the  Operation 
which  never  happens,  when  the  Ore  is  well  beaten* 
and  mixt  before,  or  when  you  ufe  it  pcrfe(5ily 
pure.  •  ' 

393.  The  pure  (§  384 — 388.)  proper  Ores  of  Sil- 
ver, either  thofe  that  are  incorporated  with  fome  pure 

'  Copper  or  Lead-Ores,  or  thofe  that  are  onty  inter- 
mixed with  them,  are  of  thcmfclvcs  fufible.  Now, 
what  Ores  arc  refradory  and  not  fufible  may  be  un- 
derftood  from  wljac  was  faid  before  C§  334J,  ^ 
holds  equally  true  of  all  kinds  of  Ores,  hut  the  Tin- 
Ore  requires  here  a  particular  Confideration  :  for,  in 
the  Fire,  it  is  refratflory  neither  alone,  nor  joined  to 
other  Ores  :  nay.  Tin  may  be  very  eafily  mixt  wi^l^ 
Silver,  but  above  all  with  Lead  41  and  57):  How- 
ever, it  fometimes  happens,  that,  as  foon  as  you  in- 
creafc  the  Fire,  fo  as  that  the  Lead  may  grow  red, 
the  Tin  fcparates  from  it  ($41.)  in  form  of  Calx^j 

.  which  Calx  is  altogether  indiflbluble  by  Lead,  and 
with  great  Difficulty  diflblved  by  the  Ghh  of  it, 
and  takes  away  a  great  Quantity  of  the  Silver,  when 
this  has  been  mixt  before  with  Tin.  But  Silver  is»  by 
Lead,  wafhtd  off  with  a  ftrong  Fire,  from  all  he- 
terogeneous Mttal,  Gold  excepted.  Whence  it  is 
plain,  that  Silver  and  its  Ore,  when  Tin  or  its  Ore 
'  TS^^ixt  to  ir,  muft  be  looked  tipon  ^s  rcfradlory, 

'  and  for  what  Reafon.. ' 

^^^•'^^^e-  -  Of 
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remarkable,  is  free  from  Sulphur  and  Arfenick ;  of 
all  other  Metals  it  h  moft  frcCjuently  found  native ; 
bias  no  certain  diftinftivc  Figure,  and  confifts  onljr 
of  Tmall  irre^ulajr  Maffei,  it  will  not  be  inripropor 
here  to  rhi^nrion  it  Icaflf  its  principal  lUfafnys. 

395.  There  is  a  //;;;/,  or  wbite  ^jiariz  f§  29. 
N**  4  J  in  which  Gold  commonly  lies  hidden  in  very 
Iblid  and  large  Maflcs.  It  rs  concealed  likewifc,  but 
nnorefelddm,  and  in  lefs  Quantity,  in  thdt  yelldW  arid 
blue  kind  of  Scene,  which  lome  call  the  Lapis  ctrncus. 

396.  That  kind  of  blue  Store,  v\  hich  may  be  cleft, 
and,  on  Account  of  its  Colour,  is  called  La'^is  Lazu^ 
reus  t»  often  hioft  elegantly  fparkiinglvith  veiy  fmall 
fprcjcles  of  Gold the  Gdfd,^  Ac^hhclefs,'^  is  le^s 
■foJid  in  tlVis  S'loriC,  than  in  the  foregoing  ones  (§  395.) 

397-  There  \^  hardly  any  Gravct  in  the  Nature  of 
Things,  that  does  not  contain  Gold  In  it  :  as  db 
Mkcwife  feycfal  iit  flimv  Earths:  But  they  "arc  fcl- 
dom  Ticfi  erfettgW  In  -iGoid  to  pay  the  Charges  of 
tractirg  it  therefrom  by  vafliini^  and  Amalgamation. 
But  that  kind  ot  Gravel  which  is  found  in  the  Channels 
of  Torrenrs  and  Rivers,  or  near  them,  efpecially 
iKbitt  the  Can^ImaHes  ninny  Windin^js,  isCommoniy 
richer  m  Goia  than  all  the  reft  *.  •  *    .  1 

/  39S\  This  tathe  Geld  C§  -04.)  is  very ■  fddohi 
•"found  altogether  pure-,  hut  is  commonly  mixed  with 
Silver :  I^verthclefs,  that  which  is  foifnd  in  the 
''Gnivel^nd  Eafths  mentioned  C§  397),  is  rather  more 
'  mixt  with  Silver  than  that  whii:a  ^i:»  vvedgcd  into 
a  folid  Matrix  (§  395,  396.)      —  ^ 

•  •  Such  Goidi)uikI&  to  be  found  in  frr.all  Quantit'c?,  in  Tome  of 
the  Rivers  oi  Scot/an^.  At  the  Coronation  of  Kiog  Chmlet  1.  iomC 
•  KlHals  werr  made  of  ihis  Gold,  with  rhtr  Legcrd  round  the  Ed^e, 
Ex  a:trcy  ut  :n  Sett  a  rrf/ntur.  One  Ot  which  is  to  bc  fccn  in  that 
mdniirable  Coricclion  of  Sir  Haff$  S/iHxrc  Ban.  ^t.  and  manyof 
thf  Coauu/  P€0|>lc  hkix  ^4Luued  enough  to  make  Ring^  of. 

399.  No 
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399.  No  Ore,  that  I  know,  hath  been  hitherto 
■  found,  in  which  Gold  conftituted  the  greatcft  mc- 

tallick  Part;  fo  that  I  cannot  mention  any  Ore 
(§  311.)  proper  to  Gold.  The  fame  is  teftificd  by 
the  Authors  that  are  moft  fkilful  *  in  the  Knowledge 
and  Trial  of  Minerals.  There  are  indeed  fcveral 
Ores  fold  under  that  Title;  but  which,  after  a  ftrift 
Examination,  are  found  not  to  be  fuch  ;  for  in  thofc 
Places  where  Gold  is  wafhed  out  from  Gravel  and 
Earths  (§  397.)  you  often  find  Tin  Ores  in  Grains,  as 
likewife  the  Garnates  mentioned  379  —  382.)  Id 
.which  Cafe  the  rapacious  Iron- Ore,  called  in  German 
(353O  Qflolffram,  which  is  commonly  joined  to 
'  thefe,  is  Icldom  wanting:  Nay,  it  has  fomecimes 
happened,  that  many  People  deceived  by  the  red 
jyellowifh  Colour  of  thefe  Ores,  looking  as  if  there 
was  Gold  in  them,  have  miftaken  them  for 
Golden  Ores:  Mean  while,  I  never  faw  any  Body 
grow  rich  by  Means  of  them,  or  any  Gold  melted 
out  of  them.  The  fame  thing  is  to  be  concluded  of 
the  Golden  Marcbafttes  ;  fo  called  bccaufe  they  arc . 
nothing  but  fulphureous  Marchnfttes  -f-  (§  310.) 

400.  There  are  no  Ores  improper  to  Gold,  but 
'Silver  Ores:  For  it  is  in  thefe  alone,  that  Gold  pc- 

*  netrated  with  Sulphur  and  Arfenick,  has  diverted  its 
.  metallick  Form,    If  Gold  is  found  in  other  Ores, 

.    there  is  a  much  greater  Quantity  of  Silver  joined  to 
it :  So  that  they  rather  belong  to  the  Clafs  of  the 

*  Silver  Ores  \  among  which  they  have  already  been 
reckoned.,,    .       -.»1   .  . 

CoroU.  As  Gold  IS  moft  conftant  and  incorruptible  in 
the  Fire  (§  6),  its  moft  fubtle  Particles  arecafily  djf- 
linguiflied  from  Particles  of  the  fame  Colour  (  §  316): 

Laz,   Erck,  Aula  omBferraaea,  p.  jj.    Gecr^,  teonhard»  F«r) 
Lochne\/j ;  liachricbt  votn  Brrgu;erA,  p.  125.  y,  /•.  Htntkii^yniQ^ 
^log.  p.  167,  226,  667.  ^ 
t  The  Ergl'Jh  Miners  confound  the  Marchafttes  and  PyriUs ;  and 

Jenerally  call  them  by  the  common  Name  of  Muudicks,  See 
^QQitxaris  Method  of  Fuflili, 

'  :  jf?  Ljij'  For 
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1?or  the  former  not  only  r(  tain  their  Colour  in  cheFire9 
but,  if  they  have  been  defiled,  rhcy  cfvcn  become  tfat 
tttott  foealitifei;  Whereas  che  Colour  of  the  latter 
changes  entirely  !n(oadarkRed,  and  their  Ihinmg  Sur- 
face btcoaiesdufty ;  nay,  if  there  is  then  anv  t!;o!dea 
Particles  in  cheaij  they  are  but  (be  more  coaipicuous 

ftar  it 

Cf  Mmkcu  KY^  and  Us  Ore. 

40U  Nuthe^  fluid,  ^ckfilvify  called  FU^m  Mir^ 
€90%  moft  oomnlonly  lies  concealed  in  an  afh^ooloiu*. 

ed  fufc  SLcne,  eiily  to  be  cicu  :  In  which  it  may  be 
dete^ed  by  the  mked  Eye,  r  Meai-s  of  Micro- 
Icopes^  under  the  Form  of  fmall  Drops.  It  is  found 
in  great  Quanti^jr  efpectally  about  Idria  t»  ^  that 
fomecimesliltle Drops  of  it  running  together  uut  of 
the  Af4/m-,  may  be  gathered  in  fmall  Veffels. 

*  402.  There  is  but  one  fingle  Ore  ot  Mercury 
Idiowrr,  called  Ci/m^r%  of  which  vou  will  find 
very  good  Specimens  in  every  Druggilrs  or  Apochc*  , 
cary's  Shop,  uodtr  the  NaiDC  of  native  Cinnabaf 
It  is  of  the  fined  fcarlet  Colour,  and,  when  broke,  ap- 
pears ftriated  with  fmall  parallel  Furrows :  Befides»  it 
is  veiy  heavy  and  foft,  and  conlifts  of  mere  Sulphur 
and  Mercury  ;  in  fuch  Manner  however,  that  the 
Quantity  of  the  Mercury  is  commonly  above  fix 
Times  greater  than  that  of  the  Sulphur,  and  (hat  che 
Beauty  of  che  Colour  of  the  Cinnabar  depends  on  die 
Abuhdaoce  of  it :  As  the  Regeneration  and  Chemical 
Anahfu  of  Cinnahar  fhew.  Hence  the  Rcaibn  is 
likewilc  e?ident,  why  this  Ore  is  io  very  volatile,  ia 
compafifon  of  other  Ores. 


'A  • 


t  I^ria  it  a  Town  in  the  Coanty  of  GmHm  and  FrORrioee  of 
CthHwdL  9iee  Dr.  JE^fWiTntvcb,  lend.  \ 6S^,  Fo!.  ]>.  8u 

^  Tbareis  ih  Lmukm  fft$$  Blentjr  ot*  the  SntSt  native  Cinaabar 
erQdckftlvcrOreto'be  liad^as  yearlv  impofted  by  tht  Egt/l^lmiSm 
O^p^^j  from  C6ha ;  k  is  of  a  beauctful  red  or  vermilion  Colour^ 
spd  Semi-tmfpaftnt ;  refembliogtlie  red  SUm-Oie  (feetbs  Noia 
to  $  387)  hot  of  a  iijhtcr  Coloar* 

403.  Moft 
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403.  Mercury,  and  its  Ore,  Cinnabar  (§  40«.)  tt 

more  feldom  found  than  any  Mcial  j  fo  that  accord- 
ing to  the  Calculations  of  Dr.  Hoffman  -f ,  there  is 
fifty  Times  more  Gold  got  every  Year  out  of  the 
Mines,  than  Mercury  or  its  Ore.    This  indeed  is 
very  tiuc,  but  it  feems  to  be  no  lefs  certain,  thac 
Mercury  and  its  Ore  offer  much  more  frequently  than 
wc  think,  but  are  not  known  to  us.    This  will  ap- 
pear probable  to  any  that  will  confider,  that  Metal- 
lurgifts  try  the  Minerals  unknown  to  them,  in  a  ftrong 
open  Fire  only,  making  with  them  Scorifications, 
Coppellaiions,  and  various  melting  Precipitations  j  and 
neglect,  or  perhaps  are  ignurant  of  thofe  Operations 
that  are  made  in  clofe  Veiiels;  becaufe  they  hardly 
ever  think  of  Mercury,  except  when  Quicklilvcr  it»- 
felf,  or  the  kari^t  C <)ljur  of  its  Ore  {§4.02)  offers 
to  their  Eyes.    Befidcs,  the  Colour,  Weight,  and 
Figure  of  Cinnabar  (which  is  neverthelefs  molleaiily 
diftinguilhcd  from  other  Minerals,  when  pure  J  arc 
altered  to  fuch  a  Degree  by  the  other  Minerals  miicc 
with  them,  that  can  never       actcclcd  by  the  mere 
.outward  View,  and  without  making  an  Expcii* 
mcnc 

CorolU  You  will  indeed  find  in  the  Works  of  Che- 

milts,  feveral  ilxpcriments  mentioned,  by  which 
they  fay  that  Mercury  has  been  fetched  our  of  Mi- 
nerals}  but  all  thefe  Experiments  are  here  ot  iudc 
Service  to  us.  For,  i.  Thefe  Minerals  are  not  ex- 
actly defcribcd;  fo  that  they  could  not  be  diftin- 
guiflied,  if  they  fliould  offer  to  us  :  And  if  they  have 
been  called  by  a  Name,  the  fame  is  alfo  comnion  to 
many  other  Things,  or  the  Signification  o\  it  known 
to  none  but  the  Author  htmfelf.  a.  The  Particulars 
neceffary  in  the  relating  of  Experiments,  have  been 
almoll  entirely  omitted. 

f  DiHert.  Phyfico  Chemica^  de  Mercono  &  Medicam.  ex  Merf 
CBiip  fek^toribusj  Thef.  II* 

0/ 
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X)J  $bc  R&Q.yi.u$  OF  Anximony  \  and  iu  On. 

•  •  • 

404. 1  am  not  certain  from  any  Obiervation,  that 
t]ie  putt  Rtguiu  0 J  Antimony  was  ever  found  native  $ 

nor  do  I  remember  to  have  read  in  any  Author,  of 
its  having  been  fetched  pure  out  of  the  Mine. 

405.  The  Ore  of  Antimoo^,  is  of  the  Colour  of 
Ijcad-Ore  {\  373)«  it  has  very  fine,  long*  parallel 
Scrue»  in  form  of  Needles,  that  cue  each  other  acrof?^ 
and  more  fcldoni  fmail  fhining  Scales,  with  a  light 
rccjdifli  Colour  intermixed;  it  is  heavy,  and  refolves 
partly  intoa.Regulus  16),  and  common  Sulphur^ 
t>ut  of  either  of  which,  it  may  iikewifo  be  eafily  rege- 
nerated    333.)  by  a  proper  Operation. 

Scholion.  Ibe  Defcription  of  the  Regulus  of  Anti- 
mcny  (§  404,^  has  indeed  a  Viry  great  ^nity  with 
the  DifaijUimis  Vfbicb  we  have  given  offime  Iron-Ores  * 

(§  35^35^»  353O  efpeciaUyC%isi)\^^^^i'^^i^ in- 
deed fo  great  a  lAkenefs  between  them^  that  they  are 

fometimes  confounded  with  one  another.    Never tbelefs^  it 

is  eafy  to  dijiingwfh  the  Ore  of  Antimony  from  the  refi^ 

h$mift  A  finali  Particle  of  it  applied  to  the  Fire  of  a 

Lamp^  will  melt  immidiately\  mubicb  rapacious  Iron^ 

Ores  can  either  not  be  put  at  all  in  Fufwn^  or  at  teajt 

33t  without  u/:ng  the  Blow-  Pipe  ("§2  58).  Befides^  when 

a  Man  has  once  exa^ly  conjidered  the  external  Habit  of 

allib^o  Mines  J  and  filU^  Imagination  with  the 

Imfr^em  of  it^  he  finis  out  a  certain  Difference,  which 

It'ords  cannot  eaftly  defcribcy  but  which  is  neverthekfs  fo 

remarkable^  lhat  he  is  able  for  the  future  to  dijiinguijb  ' 

ibem/rm  each  otber^  by  bare  IhfpeSion. 

•  •  • 

Of  Bismuth,  and  its  Ore. 

406.  Bifmtith  lies  fometimes  incloOd  fo  very  pure 
lA  its  Ore,  th4t  you  need  not  ufe  any  otlier  Opera- 

•  The  common  Antimony  to  be  met  with  in  Shops,  hath  under- 
gone a  Fufion  from  itt  Oie,  and  therefore  onr  Author  calls  it  Regm* 
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tion  to  fetch  it  out,  buc  breaking  of  Ic^  not  very 
fine  f. 

407.  Every  Ore  of  Bifmuth,  as  is  (hewn  by  the 
Chemical  Analyfis,  is  reduced  to  the  State  of  Ore  bjr 

Arfenick:  For  iliis  goes  out  of  it  by  Sublimation. 
You  find  in  the  lame  Ore  that  kind  o\  Earth,  that 
gives  an  azure  Colour  to  Giailcs,  of  which  we  have 
already  fpoken  325,  326),  in  ibe  Article  of  Co- 
halt.  Whence  it  is  evident,  that  the  Ore  of  Bifmuth 
^nay  witiiOUt  Impropriety  be  called  Cobalt  of  Bif- 
niuth :  The  miore,  bccaufe  you  will  find  in  any  Oa 
of  Bifmuth  the  lame  Principles  as  in  Cobalt,  only  ki 
fi  difierent  Proportion* 

Scholion.  It  mil  )ici  he  improper ^  here  to  giz-e  an 
Account  of  the  making  oj  Zafre  andSmalt^  ''jjhict  Ktin- 
Icel  has  Jirji  defcribed  ^^'iih  CUarnefo^  in  his  Ars  Vitri* 
aria,  tar  Inftanct^  CcbaU  leases  ^fter  tH  Sublimaiia^ 
md  Bijmutl^  after  the  Fujicn^  a  Caput  Mortuum, 
which  is  in  a  ffecial  Marrner  called  by  the  Germans 
tSlifmat^^^raupsn»  v^hen  then  remains  fomething 
ibe  Ore  of  Bifmuth^  Ji  contains  an  Earthy  wimb  bemg 
melied  iogetberwiib  the  Ingredients  of  Glafs^  gives  Glafs 
iin  azure  Cchur.  It  is  f  rjl  beaten  tnio  Fozvder^  then 
fifttd  through  a  juie  Steve^  then  mixt^  by  grinding  and 
Jlercingt  ivith  a  very  fine  Powder^  made  either  ofSandar 
of  white  FtintSj  and  which  is  even  double  in  ^uantitf^ 
"ivith  regard  to  the  foregoing.  If  youfprviLU  wiiu  fVa- 
ter  this  compound  Powdery  ivbich  is  called  Zafre,  the 
It: hole  will  then  make  a  Stone  of  a  middling  Conf.flence: 
But  as  this  fprinkling  is  always  done  before  the  Zafre  is 
fiUy  fame  have  taken  it  on  this  Account^  for  a  native 
Mineral. 

But  if  you  grind  and  mix  this  Zafre  together  with  a 
fuffident  S^My^for  Injlance^  once  and  a  half  as  much  of 

t  In  the  Mttfeitin  of  the  Royal  Society  are  Pieces  of  fiirmmh- 
.pie,  IcDt  from  Ctrmvali  under  varioas  miiUken  Names,  but  ib 
very  rich  of  Bifmuth,  that,  by  only  holding  a  Piece  with  a  Pair  of 
Tongs  Hgainil  a  clear  Fire,  the  melting  Btfrnoth  will  run  down  in 
form  of  melted  Tin  or  Solder^  almoU  as  foon  and  as  eafy  9$  Cheele 
«riU  drop  in  toaiHog. 

Fot^ 
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Pdt'/lffj(^s,  afid  ihui  melt  it  in  a  great  Fire  \  this  pro^ 
duces  a  Giafs^  wbo/e  Colour  is  abnoji  black \  which  bfw^ 
mjer^  if  thrown  imto  H^attr  immediately  after  is  is  put  m 
JFi$ffiMr,  and  then  gromki  Md  fifted^  frfiduat  $ke 
blue  Powder^  ^bich  is  called  Smalt  -f-. 

If  thf  fe!f'  fame  Zjafre^  or  the  Swalt  made  of  it^  is  mix$ 
ttdii  a  hundred  1  imes  as  much  or  more^  of  ayfiuiline 
fmmdid  Glajs^  or  mtb  awf^iber  §f  ibe  L^ridiaiis  aui 
mMeb  wbiti  Glaffes  mrt  $Mde  %  then  the  Colour  which 
appeared  fo  very  clack  in  the  melted  Smalt  alone^  turns 
into  the  moji  beauttjul  blue  faphirine  Colour:  whena 

fim  pTiiend^  that  tUH^crd  Zafre  bos  had  Us  mgiuat. 

■ 

Of  Z I N  K,  and  its  Ore. 

408.  Zink,  iscalied  iAJGerman  COitraGlit  ^ptatl^ 
4Wt  ^vfactlKS'  ic  is  or  ever  was  found  native,  in  ctm 
bmut  Form  mentioned  (§  14},  is  a  Secret  to  n^e: 

nor  is  there  any  known  kind  of  Ore,  out  of  which 
chis  Semi-Mecal  may  be  meked  in  the  iame  Manner 
as  the  other  Mccals  and  Semi-Mculs  are  melted  out 
of  theirs. 

409.  Therefore,  all  the  Zink  that  is  prepared  \\\ 
Germany y  elpcciaily  at  Goflar^  is  obtained  by  Subli* 
oiation»  noci^  Eliquation,  and  not  got  out  ot  an/ 
fingiilar  Ore,  but  out  of  fucb  an  intricate  and'  con* 
fufcd  Mixture  of  different  Ores,  that  fcvcral  other 
Metals  and  Semi-Metals  mwj  be  kparated  at  the  fame 
Time  from  it*  Iron,  Lead,  and  Copper  are  alio 
contained  in  ic  in  great  Plenty :  and  are  almoft  all 
tnvolyed  in  Sulphur  and  Ar&ntck. 

410.  There  are  no  peculiar  Subhmaiions  made  for 
the  extracting  of  Zink,  but,  by  a  Sort  of  fecondary 
Operation;  it  is  collecfled  during  the  EUquacion  of 
the  other  Mecsls,  efpecislly  of  JLead. 

41 1.  It  is  proper  here  to  explain  the  Manner,  in 
which  [he  Subiimation  of  Zink  {%  40'}  )  is  made,  be- 
cauk  there  is  hardly  any  accurate  Udcnption  oi  11  to 


t  ScedttHo^  (f  3^S  ) 
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be  found  in  Authors.   The  Ores  that  yield  Zink,  are 
by  along  and  feveral  Times  repeated  Roafti  freed 
fo'Ti  Sulphur,  and  in  a  Manner  Irom  Arfc nick  by 
the  fame  Operation.    When  laid  into  Strata  (§  240.) 
with  Coals,  they  next  are  put  into  prifmatical,  qua- 
drangular Furnaces,  the  Height  of  which  is  feveral 
Times  greater  ri..-ii  their  BrcaJtfi  ar.d    c.,cxtn.  1  lii  i-d 
of  the  Sic!es  of  rvtry  luch  Furnace  arc  fo  many 
thick  Walls  ;  buc  the  fourth,  which  is  in  Front,  is 
fhut  up  clofe  with  Plates,  cut  out  of  a  kind  of  Stone 
eafy  to  be  cleft,  that  will  bear  a  flrong  Fire,  and 
hardly  above  ur.e  IiKh  ai.d  a  halt  thick.    There  is 
an  jther  Plate  made  of  the  fame  Stone,  applied  within 
to  the  inferior  &;rder  at  thelowerm(  ft  of  thclc  Plates, 
and  placed  in  fuch  Manner,  that  riling  up  obliquely 
and  inwardly  from  the  faid  Border,  it  makes  a  Chan- 
nel declining  towards  eit!>er  Side  uf  the  Furnace, 
ending  in  a  Hole  ktt  in  that  Part  of  the  Furnace,  and 
dtfigned  to  carry  thence  into  this  Hole,  whatever  falls 
into  its  Cavity,    If  then  the  Ores     409.)  melt  in  a 
great  Fire,  excited  with  Bellows,  placed  below  the 
back-Part  of  the  F'urnacc  s;  at  the  Aime  Time  the 
Zirk,  which  is  altogethtr  vol  itile,  applies  itl'elf  Drop 
by  Drop  to  the  juft  defcribed  thjn,  toremoft,  and  al- 
ways lefs  hot  Wall  ot  the  Furnace,  and  very  much 
iikewilc  to  the  Joints  of  the  llony  l^i.  t.  s  ot  which  it  is 
made;  becaufe  thefc  Joints  truin  Chinks  and  Furrows 
that  are  inequai.  In  this  Cafe,  if  the  faid  toicmoft  Wall 
the  Furnace  is  ftruck  lightly  many  times  over, 
during  the  Fufion,  the  Zink  flowing  down  Drop  by 
Drop,  falls  into  the  hollow  Channel  jull  clclcnbcd, 
and  IS,  bv  its  Declivity,  determined  to  run  towards 
the  fmall  Hoie  wiiich  is  at  []:c  End  of  rliis  Channel, 
and  thence  to  fall  and  gather  into  a  fmall  Veflel  put 
under  ir.    Ncverthelels,  a  very  great  Part  of  the 
Zink  is  burr^t  and  difkpated  during  this  Operation  ; 
which  is  alio  evidenced  a  Friori^  by  the  eafy  Cona- 
bulHbility  of  Zink  in  a  much  milder  Fire;  and 
chiefly  by  the  beautiful  green  Colour  of  the  Flame, 
that  rufhcs  out  of  the  Furnaces     lIuc  Time,  a.;d  by 

the 
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the  white,  thick  Smoak  that  comes  out  along  wic  i 
ft.  For  you  always  fee,  and  with  no  fmall  Plcalur^ 
too,  a  Flame  of  this  Kind,  tipecialiy  towards  tic 
End  of  the  Operatioa.  Tberetore,  out  of  the  vaft 
Quantity  of  Ores,  which  is  at  feveral  Times  pur  in-o 
any  cnc  of  the  Furnaces,  within  the  Space  cf  18 
Hours,  and  which  is  more  than  fixty  hundred 
Weight,  not  reckoning  the  additional  Ingredients, 
you  wiH  hardly  obtain  three»  four,  or  at  moil  five 
Pounds  of  Zink. 

CcroU.  It  is  then  plain  from  wiut  was  laid  (§  408 
and  41 1.)  how  difficult  it  is,  to  pals  any  ceria  n 
Judgment  upon  the  Ore  of  Zink,  as  it  proceeds 
from  ib  great  a  Confufion  of  Ores  and  Minerals,  and 
in  fo  fmgular  a  Manner. 

412.  However,  there  are  befides  the  Macrixs  of 
Zink  hitherto  mentioned,  that  are  found  at  Gofiar^ 
Ibme  others  which  may  be  called  ZiiA  Ores.  To 
this  Clafs  belongs  efpeciallv  the  Lap.:  Cdaminans^ 
or  Calamine,  in  German  (SdlQItf  and  alio  nauve  Cad* 
wtia  todiftinguiQi  it  from  that  which  isca]ied  (§  89.) 
Funtace-cadmia.  This  is  of  a  Figure  altogether  tr* 
regular,  ftymctimes  fpongy,  and  now  and  then  folid. 
It  IS  yellow.  Gold  Colour,  red,  fomctiaits  grey,  ot 
even  of  a  Colour  which  is  a  Mixture     ail  the  fore-  - 

E«ng :  As  for  the  reft,  it  is  not  very  heavy,  nor 
rd  :  when  roughly  broken  in  Pieces,  and  thrown 
inLo  a.  violent  Fire,  it  imme^iiauly  renders  the  FhrVie 
of  the  Colour  mentioned  14),  and  exhales  a  white^ 
thick,  copious  Smoak,  which  however  has  not  the 
Smell  of  Sulphur  or  of  Arfenick,  but  a  fweeter  Smell 
peculiar  to  it,  and  vaftly  aftringent,  and  which  con* 
denlaccs  inr(;  very  light  Flowers,  which  arc  at  firll 
biuifh,  and  then  of  a^reyiih  White.  Only  uke  care 
not  fo  make  this  Experiment  with  iiicb  Bits  of  the 
Lapis  Calaminaris,  as  are  accompanied  with  the  yeU 
low  fulpi.ureous  Pyiites  (^316),  or  vv;ih  the  whire 
Arfcnicaioiie  (§  323),  or  alio  with  Lead-Ore  ^73): 
for  they  now  and  then  happen  to  be  aflbciated  with 
Ibis  kind  of  Stone.   Befides,  the  volatile  Part  juft' 

Mj  '  dclcriopd. 
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defcribed^  there  is  a  great  Deal  of  Iron  in  the  Ca\a^ 
mine,  and  moreover  no  inconfiderabie  Quantity  of 
linmetallick  Earth. 

413.  You  can  never,  by  the  only  Force  of  Fire, 
or  by  the  help  of  the  common  reducing  Fluxes,  pro- 
duce any  Zink  out  of  this  Scone  (§  41a).  However» 
the  Agreeablenefs  of  the  Flowers  ot  the  faid  Stone 

(§412.)  with  thofe  of  Zink;  the  changing  of  the  red 
Colour  of  Copper  into  the  yellow  Gold  Colour,  which 
Alteration  is  efFcded  both  by  the  Calamine,  and  by 
Zink  t  (§  88)^  and  finally,  the  Produdion  of  Zink 
itfelf  out  of  the  Lapis  Calaminaris^  to  be  obtained  by 
feveral  tnanual  Operations^  require  that  we  fliould 
clafs  it  among  Zink  Ores :  of  this  more  parucularlyy 
when  we  come  to  the  Operations, 

4 1 4.  Some  Authors  have  given  us  feveral  Obferva* 
tions,  concernipg  the  Ores  that  are  proper  to  Zink, 
and  out  of  which  it  may  be  melted,  as  other  Metals 
are  out  oi  tl.eir  Ores.  But  though  I  would  not  mva* 
lidate  their  Authority;  there  are  however  many  Rea* 
fons,  why  I  cannot  believe,  (hat  the  Ores  to  which 
they  aicribe  the  Name  of  Zink,  are  fuch  in  reality. 
For,  I.  Zink  isconlounded  with  Bilmuth  by  feveral 
Authors :  ib  that  both  thefc  Names  are  looked  upon 
as  fynony  mous ;  while  there  is  neverthelefs  a  very  great 
Difference  between  thefe  two  Bodies,  as  it  clearly 
appears  from  the  Charader.ilicks  of  each,  exhibited 
(§  i4t  15}«  and  which  are  eafily  difcerned  by  the 
Senfes;  rot  to  mention  greater  Differences^  between 
them,  which  are  manifelted  by  Chemical  Operattons« 
It  will  be  enough,  tor  Inflance,  to  mcniion  one  finglc 
Author,  even  G.  L.  de  Lchtitr/fs^  a  Man  indeed  ot  no 
little  Rank  amonj;  Metal  lurgitts,  and  who  never- 
thelefs, fpeakirg  of  the  Manner  in  which  the  Zink 
of  Cojlar  is  got  out  of  its  Ore,  fays;  Hoc  Zinquum 

t  Oi!t  of  Zirk  and  Copper  may  be  made  as  fine  a  beautiful 
yellow  Met::],  rcitnibling  Cjc  ui  t  >  the  £yc,  as  the  famous  Batli- 
mcnnl  \o  InnjT  ill  vogue,  or  a  in  ore  modern  Metal  at  prcfent^  ill 
great  Lie  lor  Cane  heads,  Buckles,  and  g;hcr  To^s. 
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fi9i  BfiBEihm  dvSie  4lckimifiis  d^dermur.  Stt 
hit  Jiol^ttetlt  l^rnttirfk,  p.  83.^.  2.  Authors 

hav'c  either  enincly  ncglcftcd  t!,c  Dtfcription  of  the 
Zink  they  ipcak  of;  or,  if  they  have  faid  a  few 
Words  about  its  Charadcri^cks,  the  very  fame  Pro- ' 
pntiet4>ebng  Ukewile  cxaftlf  to  Bifmucb.  Bdides, 
Birmuth-Orcsarc  rather  fouml  in  many  of  thofe  Places, 
which  Authors  fay  contain  Zink  in  Plenty,  than 
4^ink-Ores:  for  Inilance,  in  Englandy  the  Zink  of 
wbtcb  CouDt^  »  very  much  talked  of  \  chough  at 
the  iaiiie  Time  it  feems  hardly  to  exift  at  all  there  : 
what  confirms  me  more  in  rhis  Opinion,  is  a  clear 
Pafiagc  in  H^ibfitr^s  Iddallograpbia^  p,  339  9  where- 
in tlm  Author  owns,  that  he  has  to  no  Purpofe 
Idokcd  oot  every  wfam  fof  Zink«Ores»  efpecially  iii 

415.  The  DiiUb  bring  to  Europe  in  their  Eaft 
India  Ships,  a  great  Quantity  of  Zink,  which  is  af 
little  more  blue  than  the  German  Zink^  and  in  every 
Refpcft  more  tenaciods  f.  But  we  know  nothing 
certain,  either  of  the  Ccunrry  where  the  Ore  that  ( cjn- 
taios  ifais  Zink  is  digged  out,  or,  and  much  lefs  of 
tbt  Muoei'  in  which  Zink  if  obtained  oiit  of  it :  For 
they  fay  no  European  is  glTantcdthe  liberty  of  cntesr- 
iug  into  thole  Countries, 

Of  Vitriol,  ^viirivlkk  ABMirals. 

w 

416.  When  a  Metal  or  a  Semi-Mtul  is  difTolvrfd 
by  the  acid  Salt  of  Sulphur,  in  fuch  Manner  that 
both  nMf  appear  under  the  Form  of  Salt,  when 
jomed  together    fuck  n  Concrete  is  ftri&ly  calkd 

*  Theic  are  his  Words.  1  inmv  uLhnt  »te  it  maJt  tint 
spelter ^  but  osly  that  the  Br^^rs  Hi  mtx  tt  ^ith  Cofptr ^  cad  it.trff 
make  their  Cement  or  SciJer :  far  from  them  'tue  Ltd^yt  ji,  an.i  that  at 
^ery  daar  Ratts.  The  Ore  cf  it  I  have  not  Jtfj^  m^r  at  jtt  cnvlr.  pr§m. 
ture  ;  and  I Jhould  bi  "jery  giad  t9  hear  that  any  of  it  tould  he  ohtmud^ 
ifr  cm  cf  it  found  in  England.  ^ 

t  it  is  koQwn  m  Bvgimnd  by  ike  Name  Juimi^^ 


i68  TleAKTef 

417.  We  have  hitherto  found  but  two  Metals  m 
the  mineral  Kingdom^  that  lire  oaturaUy  difiblvcd  by 
this  Add  of  Sulphur,  viz.  Iron  and  Copper.  There- 
fore, they  reckon  only  two  native  Vitriols,  viz.  that 
of  Iron,  and  that  of  Copper.  The  lormcr,  which  is 
green,  fe mi -diaphanous,  confiiiuig  of .rfoomboidai 
Cryftals,  and  of  a  fwcct,  aftringent,  ftypttck  Tafte, 
melts  firft  in  the  Fire,  and  cafts  out  an  aqueous  Va- 
pour, and  then  dries  up,  and  turns  into  a  grey  Pow- 
der, which,  by  increafing  the  tire,  at  laft  becemes 
of  a  reddilh  Colour;  while  at  the  lame  Time  an  acid 
luffocaiing  (§  22.)  Vjpour  is  expelled  out  of  it.  But 
the  Vitriol  of  Copper,  when  artfully  feparated  from 
the  foregoing,  and  rendered  pure^  is  blue,  lefs  tranf- 
pircnc  and  aqueous,  more  ponderous,  not  melting  fa 
cafily  in  the  Fire,  of  a  very  unpleafant,  cauftick 
Taftei  and  otherwife  not  very  cliffcicnt  from  the 
other.  Both  thefe  Vitriols  dUioivcd  in  Water,  im- 
part to  it  their  own  Colours. 

418.  Thefe  two  Vitriols  moft  commonly  are  foynd 
joined  together  i  juft  as  the  two  Merals  out  of  which 
they  arc  extracted,  when  the  faid  Merals  have  been 
diilolved  by  the  Acid  of  Sulphur,  arc  hardly  ever 
iQuod  foUtary,  but  are  moft  commonly  mixc  widi 
each  other  .in  many  different  Proportions.  In  the 
mean  Time,  the  Vitriol  of  Iron  is  very  predominant 
in  thefe  concrete  Bodies.  It  is  an  eafy  Matter  to  find 
our,  whether  there  is  any  Copper  in  any  Vilriol,  if 
you  put  a  well  poli/hed  Plate  Of  Iron  into  the  Solution 
of  Vitriol:  for  then  there  ts  always  fome  Copper 
^Jrivcn  out,  which  applies  itielf  immediately  to  the 
Surfaccot  the  Plate,  under  the  Form  of  a  very  6ne  red 
Powder.  But,  whether,  or  in  what  fubierrantous 
Places,  the  Vitriol  of  Copper  may  be  found  as  pure 
as  the  blue  Vitriol  we  buy,  1  indeed  know  not.  That 
Vi(riol  feems  raUier  to  be  artificial,  which  is  fold 
under  ihc  Name  of  Ramm  yHrhl^  Qfrian  ^itmk 

419.  Native  Vitriol  is  inherent  and  diflblvcd  in  ' 
Oauy  \\(^Las;  (or  Water  muft  aiway&concur»  to 
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cjulb  die  Acid' of  Sulphur,  to  affume  the  Form  of 

Vitriol  together  with  the  Metal   bccaufe  no  Salt  caa 
exert  its  laline  Virtue,  unleft  it  be  diflblved  by  Fire, 
or  by  Water.    Befides,  the  cryftalline  i:ortn  and 
Tranfparency  of  Vitriols,  can  never  be  procured  with- 
out the  Intervention  of  Water.   But  the  vitriolick 
hialts  conlUtute  many  Waters,  called  on  this  Account 
medicinal  Waters,  as  arc  the  Pyrmont  Waters,  and 
feveral  others.    Wherefore,  you  may  alfo  ex  tmpcrt 
'  find  out,  whether  fuch  Watera  contain  Vitriol,  by 
pouring  fome  Waier  upon  a  boiled  rough  Vegetable, 
for  Inilaficc  upon  Tea,  Galls,  the  Herb  Tormentil, 
Snalc.e-wced,  i^c.  for  this  Mixture  turns  immediately 
into  a  biack  opaque  Ink,  if  there  is  any  Vitriol  of 
Iron  mixt  with  it.    But  whether  the  Water  contains 
Vitriol  of  Copper,  will  appear,  if  nfitr  having  put 
pieces  of  Iron  into  it,  (hey  are  iuccellively  confumed, 
mnd  the  Copper  on  the  contrary  precipitated,  which 
is  of  Gourie.   Nay,  if  there  is  a  great  Qi  antity  of] 
Vitriol  of  Copper  inherent  in  the  Waters,  the  Cop- 
per, on  this  Account,  being  abundantly  expelled  by 
the  find  Pieces  of  Iron,  at  la^  grows  folid»  and  ap-, 
pears  rodgh  and  bliftered  on  the  Outfide,  and  feems 
to  confift  within  of  a  great  Number  of  parallel 
Filaments,  and  to  be  more  ealy  to  break  in  the  Di-  • 
redion  of  the  faid  Filaments,  being  otlierwife  of  a 
«iadil  Nature.   In  this  Cafe,  fuch  precipitated  Cop- 
per is  called  by  the  Germans  Cocmcnt^I^npfer  ^  and 
the  Waters  which  arc  impregnated  wirh  an  Abundance 
of  Vitriol  of  Copper,  arc  called  CcBment-ililaircn 
This  occafions  the  Cuftom  ^^mong  the  Germans,  of 
calKng  all  vitrioKck  Waters  by  the  Name  of  Unffer^ 
CGfafferS;  though  they  contain  a  very  great  QS^^* 
tity  ot  J I  on,  and  very  little  Copper. 

4.20.  Pure  Yitri-ol  is  alfo  found  here  and  there 
in  the  Mines,  in  a  foKd  various  Form.  ^  It  is  fome- 
times  congealed  like  Water  frozen,  and  is  then  called 
Vitriolum  StalaBiaim  (5  ^-7),  which  is  ot  a  green 
Colour,  mixt  more  or  icfs.  with  blue,  indicating 

the  Piefcnct  of  Copper,    It  is  compi^  and  is, 

neither 
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neither  within  nor  without,  of  the  Figure  it  afltime^ 

when  cryftalized  according  to  Art.  They  have  at 
Gofiar  native  white  Vitriol  of  this  Kind,  which  being 
diflblved  in  Water>  and  infpifiated  again,  prcferves 
its  white  Colour,  and  is  found  no  where  elie,  as  I  can 

remtnibcr.  It  coiuains  Coj^pcr  and  Iron,  ar.d  iuiViC- 
thing  belides,  tliai  is  not  metallickj  the  Nature  of 
which  is  not  yet  thoroughly  known.  So  that  no 
body,  that  I  know,  has  been  hitherto  able  to  imitate 
ic  io  well,  as  that  the  artificial  one  might  not  be  dif- 
tin^uiiiieJ  from  the  natural.  There  are  bcfides  jcve- 
ral  Gcrn'iinacions,  and  vitnolick  Efflorefcencies  with- 
in the  Mines ;  and  even  in  the  Surface  itfelf  of  the 
Earth,  they  are  fometimes  of  a  denfe  Nature,  fome- 
times  wooily^  they  may  be  found  white,  green, 
and  bluiih:  an  infinite  Number  of  necdiefs  Names 
has  been  given  them,  which  can  have  no  other  Deri- 
vation, but  the  infinite  Variety  both  of  Figures  and' 
Colours,  rcluiang  from  a  lortuitGi:-  Mixture  of  he- 
terogeneous Matters,  and  ol  courfe  defervc  to  be 
overlooked. 

42  f.  The  Ink- Stones,  Lapides  atrameniarii^  called 

in  German  jSttainent-^tcm,  are  mineral  Concretes^ 
in  which  the  Viuiol  already  perfect  (§417.)  lies  hid- 
den, but  confounded  fometimes  with  many  otbct 
Earths  and  Minerals.  Whence  it  again  eafily  ap- 
pears, that  the  Diverfity  of  thefe  Stones  is  infinite^ 
with  regard  to  their  Weight,  Hardnefs,  Colour, 
£ffr.  and  cannot  be  detcrmmcd  with  Certainty.  It 
likewife  follows  hence,  that  the  various  Names,  ta^ 
ken  from  thefe  accidental  Diflrerences,  are  altogether 
ufclefs,  becaufc  all  the  Vitriols  exrraftcd  out  ot  any 
One  of  thefe  Bodies,  and  purified,  are  entirely  the  fame 
as  that  already  (§  417,^  mentioned.  There  are  four 
Species  of  thefe  Stones  chit  fly  reckoned,  with  regard 
to  the  Difference  of  Colouis;  liz.  the  black,  the  gfcy, 
the  ycilow,  and  the  red  Ink-Stone.  Among  thcle,  the 
yellow  is  very  rtniarkable,  by  its  moft  beautiiui  buc 
very  decaying  Colour,  by  its  foft  Confiftcncc,  and 
by  the  Quantity  of  Vitriol  it  contains.  But  the  others 
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cannot  always  be  diftinguifhed  fo  eafily;  nay,  they 
commonly  enough  rcfcnible  the  Ores  of  other  Metals 
and  indeed  fomeumes  carry  Panicles  of  feveral  Ores, 
that  have  grown  together  with  them.  Neverthelefs, 
as  they  contain  Vitiiol  already  perfect,  the  vicriolick 
Tafte  is  an  intallibk  Charai^teriitick  of  them  all^  fo 
that  they  immediately  maaifeft  themfelves  (§  417.) 
to  the  very  fird  Taftcr  that  brings  ihtm  to  his 
Lips. 

422.  We  muftalfo  here  fpeak  of  the  fulphurcous' 
Pyrites  of  Iron  and  Copper  (§  316,  347,  369). 
They  certainly  have  in  them  aD  the  Principles^  that 

may  give  Birth  to  Vitriol  (§  417J,  viz.  Copper^ 
iron,  and  the  Acid  of  Sulphur.  For  Ibme  of  the 
Pyrites  of  Iron^  being  expofed  in  the  Air,  fplit  of* 
their  own  Accord^  and  turn  in  part  into  Vitriol.  Of 
this  kind  arc  the  pure,  merely  fulphureous  (§316.)  Py- 
rites of  Iron :  But  the  Pyrites  of  Copper,  even  of  arfeni- 
cai  ( §  3699  ga^*)  Copper,  do  hardly  fo.  The  others 
muft  be  prarioufly  roaded»  and  expolfed  in  tUe  Air 
for  fome  Weeks  or  Months,  to  produce  Vitriol.  Of 
this  Kind  are  the  Pyrites  of  Iron  and  Copper,  and 
thofe  which  have  foznething  arfcnical  in  them,  toge- 
ther with  Sulphur,  as  is  obferved  by  the  iliuftrious , 
HmhiL  Keverthelefs,  you  muft  make  a  great  many*  * 
Experiments  as  to  this;  for  there  are  fome  Pyrites  of 
Iron,  which  being  expofed  to  the  Air,  will  not  turii 
into  Vitriol  of  their  own  Accord  ^  although  they  dd 
not  conlain  more  Copper  or  Arfcfnick,  than  fbme 
ethers,  which  turn  into  Vitriol  in  a  few  Days. 

423.  There  are  alfo  many  Calamine-Stoncs  (§41?.), 
vhjchwill  produce  Vitriol,  after  a  previous  Koailing; 
though  thqr  are  not  of  the  Pyrites  kind,  and  though 
you  cannot  demonft'rate  by  the  Succefs  of  any  Expe- 
riments, that  they  contain  as  much  Acid,  as  is  necef- 
fary  for  the  Generation  of  the  Vitriol  that  is  got  out 
of  them. 

Scholioo.  He  thai  is  mltitig  to  inquire  into  the  man^ 

ing  of  tbefe  ehjcure  Words^  Sory,  Mify,  Chalcitis,  Me- 
kmcrije,  &c.  to  know  the  Tbm^s  ibejjignificd  amon^^ 


i-jZ.  The  h^r  of 

the  Ancients^  will  perhaps  here  find  the  Place  to  which 
tbef  helong. 

Of  A  LL  o  M,  and  the  Minerals  out  of  which  it  is 

extra&ed* 

424.  Allom  (O)  5s  a  Sale  of  a  white  or  a  light 
reddifh  Colour,  and  of  a  fweet  llyptick  Tafte.  When 
diffolvcd  in  Water,  a  id  duly  ini'pilTaccd  and  growa 
cold,  ic  forms  femi-tranfparent  oAoedral  Cryftals, 
which  firft  melt,  boil,  and  foam  in  the  Fire,  and 
emit  Phlegm  in  great  Plenty,  and  then  turn  into  a 
light,  fpungy,  and  very  white  Mais :  But  the  Fire 
being  incrcafed,  they  at  laft  give  the  fame  acid  Spirit 
as  Vitriol  (§  41 7 J,  or  burning  Sulphur  (§  312.)  do, 
there  remaining  a  light  kind  of  wake  Earth,  nearly 
of  the  Nature  of  (§31,  2  J  Marl 

425.  Allom  f§  424.)  is  produced,  cither  out  of  a 
black,  fliining,  bituminous  Mineral,  eafy  to  be  cleft; 
hence  of  the  Nature  of  ( §  3  1 9. }  Sc.i  Cuals,  very  uni- 
form, but  light,  fometimis  fibrous,  and  rcfembiing 
Woodj  or  out  of  a  foft  bituminous  Lump.  1  hcfc 
Lumps  are  inflammable,  and,  when  gathered  into 
Heaps,  they  of  themfelves  grow  hot,  and  take  L  in  , 
fending  forth  mean  while  a  foetid,  bituminous,  itrong 
Odour,  and  leaving  after  thty  are  burnt  a  kind  of 
fpongy  F^rth,  that  has  a  little  Tafte.  But  when  they 
do  not  take  Fire,  but  only  grow  warm,  and  cleave  \ 
then  tb.cy  become  very  fruitful  of  Allom:  therefore, 
you  muft  prevent  their  taking  Fire,  by  pourmg  a 
little  Water  upon  them  becaufc  their  happening  to 
be  inflamed  renders  the  Mafles  unfruitful. 

426.  But  tlic  u:[..i  MiiKia!^  oul  of  which  Allom 
is  produced,  are  not  bituminous,  nor  of  Courlc  in- 
ilimmable.  To  this  Clafs  belong  fome  Concretes^ 
refembling  common  Clay,  that  oleiave  eafily  as  like- 
wife  the  Calamine  mentioned  412).  However  the 
latter,  as  well  as  the  foregoing  425.)  bituminous 
.Species,  requires  to  be  gently  roallcd  previoufly  in  an 
.open  Fire,  to  produce  Allom. 

427.  Ic 
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427.  It  often  happens,  that^  while  the  Pyrites  is 

preparing  for  the  Generation  of  Vitriol  C§  422.)  a 
coafiderablc  Quantity  of  A  Horn  comes  along  toge- 
ther with  the  Vitriol ;  which  may  commonly  be  ot> 
fervcd  ib  Ink-Stones  C$  421) ;  as  thefe  often  depofite 
Vitriol  and  Aliom  together,  by  poaring  Water  upon 
them  i  which  however  is  not  common  to  them  all. 

428.  New,  pure^  aluminous  Mmerals,  which  are 
not  of  the  Pyrite  kind,  when  chemically  examinedt 
yieki  but  very  little  of  the  Acid  of  Allom,  or  none* 
at  all,  or  ac  kail  not  a  Quantity  anfwering  to  thai  of 
the  Aliom  gotten  out  of  them,  after  they  have  been 
a  while  expofed  to  the  Air.    Nor  can  one  fee  the 
Earth  contained  in  thefe  Minerals,  which  remains 
aftcrthe  burning  (§424.)  of  the  Allom.  ThecrudeCa- 
iamincC§4i2,  423.)  likew  lc  when  it  is  [jjre,  not 
mixt  wuh  any  .Pyrites,  nor  accompanied  with  any 
fteel-grained  Lead*Ore,  appears  to  contain  thefe  Prin-* 
ctplcs  in  a  much  lefs  Quantity.   Ndr  indeed  is  there 
any  mrtallick  or  unmctallick  Farth  in  this  Stone, 
like  the  Capui  Mortuum  of  (§  424  J  Allom.  But  if 
wcmuft  believe  that  it  contains  Acid  in  reality;  it  is 
hardly  conceivable,  how  it  can  lie  fo  much  concealed 
therein.    Now  we  leave  it  to  the  Judgment  and  Ex- 
perience of  every  body,  to  dcrcri^iinc  whether  the 
Acid  of  Allom,  carried  by  the  Air,  is  thus  dcpolitcd 
10  tile  Matrix  of  the  Allom,  according  to  the  Opi* 
nion  of  the  sllulftrious  F.  Hoffman  %  or  it  the  new  Ge- 
nerat  on  ot  the  two  Princii  1  s  of  Allom,  that  is  of 
the  icrreftriai  and  the  faline  Acids  (§424.  j  is  made  by 
Means  of  the  Air,  or  of  the  Fire,  or  of  both  toge- 
ther, as  is  thought  by  Hinckel^\  but,  as  it  is  hardly 
pofTiblc  to  have  an  accurate  Notion  of  this  Matter, 
before  we  know  the  Operations,  vse  (hall  have  Oc- 
cafion  to  treat  of  thefe  I  hings  more  at  large,  when 
we  coOEie  to.our  pradical  Patt. 

•  OWerr.  Phyfico-Chcmic.  L.  111.  Obf.  8.  pag.  2;  5. 
^  Pyrilologia,  pag.  756« 
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Of  COMMON  Salt,  ani  the  Meibcis  ly  wbUb  it  h 

obtained. 

* 

429.  There  are  in  feveral  Countries  Mines  eafily 
come  at,  out  of  which  the  pureli,  native,  coaimorl 
Salt  (§  ao.)  is  gotten  in  a  iolid  Form  :  it  is  calkd 
Sal  Gem^  or  Rock-Sali.  This  Sait  is  perfedly  pure» 
white,  half-tranfparcnt,  and  different  from  the  other 
common  Salt,  by  its  large,  compact,  and  apparently- 
homogeneous  Cryftals,  which  larger  Cryltals  pro- 
duced by  Arc,  are  a  Collection  of  many  fmaller  Ones : 
It  is  much  more  permanent  in  the  common  Air,  nor 
does  it  contract  a  Moifture  To  foon  as  the  vulgar 
Kind  of  Salt.  But  thefc  lb  very  pure  Pieces  of  Sal 
Gem  are  not  found  in  fo  great  Plenty  ^  but,  as  one 
niay  eafily  guefs,  they  are  now  and  then  infeded  with 
other  compound  Minerals  that  mix  with  them.  But^ 
when  thefe  foreign  Bodies  are  mixt  with  the  Salt  in 
large  Quantities^  it  is  heed  of  them,  by  diiibivmg  ic 
in  Water,  leuing  it  fettle,  and  then  draining  it ;  and 
finally,  by  evaporating  the  Brine  (for  that  is  the  • 
Name  of  the  Soluiioa  ot  it  in  Water),  the  Salt  is 
again  reltored  to  its  folid  Form.  But  then  ic  is  no 
longer  ftylcd  Sal  Gem 

430.  The  whole  Ocean,  and  the  feveral  mediter-* 
raneaa  Seas,  (or  larger  Lakes)  arc  full  of  common 
Salt:  Neverthelefs,  the  Waters  of  them  all  are  nut 
equally  laturatcd  with  Some,  in  one  Pound  of 
Water,  will  have  above  an  Ounce  of  Sait  diflblved ; 
and  fome  others  hardly  half  an  Ounce,  and  even  Icis, 
Above  all,  the  Seas  that  lie  uncicr  and  about  tiie  tor- 
rid Zone,  are  more  tull  ot  Salt,  than  the  Icy  Seas 
cowards  the  North.  The  Salt,  which  is  tetched  out 
of  them,  either  by  the  bare  Evaporation  in  the  Sun 

*  But  Sca-Salti  or  the  commoo  Salt  ufcd  in  domefUdc  A&iir$, 

and 
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fiml  the  dry  Air  y,  or  by  being  infpiflated  on  a 
iiU£hcn  Fire,  is  called  Alartnc  or  Sea-Salt  J. 

4^1.  Finally,  cbece  are  in^y  Springs,  tbe  WaMii^ 
«f  vdiidb  ase  impregnaicd  with  rConuaon  (Salt,  out  of^ 
which  it  is  obtained  in  the  manner  mentioned  (§430;: 
They  call  ic  Sal  fontium. 

432.  Thfile  three  Species  of  coHuxKm  Sale  (§  429«« 
432.;  ^  oot  difo  upon  any  other  Account  tbaii 
I.  That  tff  the  Place  where  «hey  ate  found,  and 
frona  which  they  have  all  their  peculiar  Names, 
a.  Of  their  Purity  ;  for  the  heterogeneous  Bodies 
jnbct  with  them,  fpoil  the  Colour  and  outward  Look 
of  the  Sak«  This  is  the  Realbn  why  fome  Brines 
drop  their  Salt  eafily,  and  withoun  any  Addition, 
by  bare  Evaporation,  and  fome  others  with  ^reae 
Diflkulty,  or  not  at  all,  unlefs  you  add  clarifying  In« 
gredaents.  ^an  while,  as  fuch  foreign  Bodies  are  * 
not  elTcntial,  but  merely  accidental  to  common  Salt; 
they  no  way  conftitute  a  real  Diffl  rence ;  for  any  com- 
moo  Sak>  provided  it  bt  well  purihed,  appears  al- 
ways one  and  the  lame  ||,  after  many  Examinations. 
You  may  read  on  tbcfe  SubjeAs  P.  Hoffm.  Obf,  Phyf. 
Chemic.  Lib.  II.  Obf.  XVI.  G.  /Igric.  de  Re  MetaiUca^ 
Lib,  XI.  P.  SmUm  de  Sale  communis  and  others. 

433«  Salt  Ammoniac  may  be  referred  to  this  Claft, 
asbciag a  ftmi-volactle  kind  of  common  Salt.  They 

t  Is  caned  in  Englifh  Btrf^att  the  fiocj^  of  which  omes  frcM 
^  Rocks  on  the  oZtAs  of  Sidly,  and  great  Plenty  of  it  is  prepared 

iathe  Sals-Ponds  near  ia  Rh belie  in  Frame, 

I  Ghmt  Qnsnticiei  of  whicb  j#  made  in  England  by  difTolnng 
Rock  Salt  inSea- Wtcer,  aad  evaporadng  the  Water  till  it  beafisn 

Egg»  which  being  fet  to  cool,  the  Salt  fhootsin  it  in  the  form  we 
liave  it  for  Ufe ;  the  CnrAals  being  Hrft  dried.  The  Brine  which 
is  pomedoff,  is  of  a  my  bitter  Tafte»  and  is  therefore  called  Bitttm ; 
this  agaio»  boiled  down,  and  fet  to  tryftafiae*  gives  a  bitter  tailed 
Salt  much  in  ufe  of  late  for  Purging,  and  is  commonly  fold  under 
the  Name  of  Ef/^m  Salt,  from  iuKcieabiaQCcto  the  Salt  prepared 
out  of  thofe  medicinal  Waters. 

I  Bay-Smlfh  the  moft  impure,  having  more  earthy  Particles  in 
fe.  Concerning  the  beft  Method  of  making  Salt  or  Ssa  Water  frcfh 
«fid  whoiciomc  to  drink,  fee  rhofc  curious  Experiments  ma  Book. 
ertiruled  Vh:l'Jopb.cal  ExpirimiAU^  by  ^u^biM  Jda/tSp  D. 
J^.iL     load.  i7S9t  ia  S  ^ 


176  The  An T  of 

fay,  that  this  foflii  Salt  is  found  native  about  the 

Vulcano's,  or  Mountains  that  vomit  Fire,  as  alio  m 
the  fandy,  dry,  burning  Places  that  are  about  and  un- 
<]er  the  torrid  Zone;  and  that  it  is  iikewife  evapo«» 
raced  from  the  Crevices  of  the  Rocks  in  Perfia.  Buc 
the  vui<i:ar  Salt  Ammoniac  which  is  fold,  is  all  arti- 
ficial,  and  is  produced  out  of  the  Bodies,  which  ac- 
tually, and  in  reality  contain  common  Salt,  cr  its 
Acid,  and  the  volatile  alkaline  Salt«    Becaufe  thefe 
are  two  Principles,  of  which  every  Kind  of  Salt  Am- 
moniac confilis,  and  into  which  it  may  be  refolved 
by  Art;  therelore  the  Lnnc  ot  Animals,  cipeciaily  of 
thofe  that  ufe  common  Salt;  the  Soot  of  many  inflam- 
mable Bodies,  Ofr.  yield  this  Salt.    They  fay  that 
the  Salt  which  is  brought  us  from  Egypt,  which 
is  the  moil  common,  is  prepared  bv  Sublimation,  ei- 
ther out  of  the  Soot  of  burnt  Dung  *  ot  Animaia 
alone,  or  out  of  this  very  Soot  roixt  again  with  coni* 
mon  Salt,  and  with  the  Urine  of  Animals.  See  jf&m 
Parifina,  and  Boerhaave's  LUm.  Chan.  T.  \\,Proc.  cii. 
That  which  is  biought  from  the  Eafi-Indtes^  not  in 
flat  convex  Loaves,  but  in  conical  Ones,  like  fugar» 
'  Loaves,4s  rare,  and  the  Manner  in  which  it  is  madr^ 
unknown.    It  is  t.Dou[Mi  ior  us  to  be  certain,  that 
every  true  Salt  Ammoniac  may  be  reioived  into  the 
two  Principia  before  mentioned,  and  that  Iikewife 
out  of  thefe.  Salt  may  be  made  in  every  Refpecl  per- 
kily like  native  or  artificial  Sale. 

Of  BoRAC£>  and  its  Origine. 

434,  We  have  already  (§  191.)  treated  of  Horace, 

as  ot  a  Menlliuu  11.  u  is  o:hcrv\;ir,  though  Jefs 
ufuaily,  called  ChryfoccUa,  that  is,  Goid^Soddcr  :  tho' 
at  the  lame  Time,  this  Name  is  much  properer  to  it, 
than  to  the  green  Oker(§  366.)  of  Copper;  which, 
though  called  by  the  lame  Name,  yet  ii,  altogether 

*  Eipecialiy  the  Duogof  Pidgcons^  and  the  Urine  of  Camels. 

difierent 
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diiferetit  from  Borax,  and  on  this  Account  ought  not 
by  aojr  Means  to  be  confounded  with  it.  But  the 
viiJgiu'  Borax  wa  buy,  which  tbey  call  (refioed) 
when  purified,  ^Vi^Mn  tD  be  io  eveiy  Kefped  aditlr 

tf  r.itcd.  That  which  is  crude  and  calkd  fat  Borax, 
or  rincal,  and  is  brought  us  trom  the  Eaft,  elpeci- 
«Uy  the  Eaft' Indies^  is  certainly  very  diifeeent  frois 
chat  which  is  called  refined  Borax.  Buc  we  know 
not  yet,  what  additional  Ingredients  they  make  Ufe 
of  for  the  puf  ifying,  or  rather  the  adulterating  of  it: 
for  Uacy  look  upon  k  a&  a  Secret.  Nor  do  the  Furi- 
fyer»  of  Bom  willingly  admit  aoy  Body  inio  cber 
Laboratories,  which  are  chiefly  at  Jw^irdam  and 
Venice, 

4^.  We  obfcrve  a  Figure  conftant  enough  in  crude 

Bomx  or  Tincal    434) :  h  confiii  of  prifmacicaU 
bexacdral,  nitrous  Cryftais,  truncated  on  every  Side, 
and  fufBciently  thick  ^  ntverthclcfs,  not  fo  long  or 
as  are  the  nurouit  nor  fp  cbiely  jomed,  1^ 

jb  fim  HI  odwr  Stit^  bw  iMft  fimpie  Md  kiimt» 

4d  a  blutffi  Colour,  pretty  hard,  ponderous,  very  dif- 
ficult to  be  diiTolved  in  Water,  of  a  Iweetifh  Tafte 
#c  &rft,  and  then  haviiig  an  alluitoc  aiter-T^cai 
ttfily  melting  inthe  Fim^  and  not  Ib.apt  no  rife  mtO 
«  Foam,  as  fhaccalled  refined  BofM* 

43b.  We  have  not  hithc^rto  heard  any  certain  Rt^ 
lation,  oonc^raiiK^  the  Manner  in  wbicii  S^Km.M 
pcion^y  obmiMdi  irbether  it  it  found  aatMw4n 
ibeEavth,  iiichaiitwasdefcribed  (§433)»  orwaflif 
ed  out  of  a  certain  Matrix,  like  Nitre,  and  theojbf 
Cry(lailjtatK)n  reduced  to  the  already-n^ntioned  Fi« 
gm  :  which  indeed  Appears  tp  be  more  preJiaMp 
than  the  former.  ^ 

0/  NiTa«,  aud,iti  Adair ix^ffd  QmtMi^^  ..t 

437*  Nitre,  or  Salt^petre  21),  is  always  jn||snr 
dered  on  the  Surface  of  the  Earth ;  it  la  never  gotten 

out  of  the  Mines  5  for  it  you  dig  ii>co  the  L.artli 

above  one  Foot  de^f^      hardly  i>^4ii^  ^^^^ 

N         *  ■  trix 

A' 
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trix  impregnated  with  Nitre:  nor  is  it  even  found 
tit  fo  great  a  Depth,  unlefs  it  has  been  by  Waters 
wafhed  off  from  its  Matrix,  and  thus  carried  lower 
down  together  with  the  faid  Waters :  Which,  nc- 
•verthek'fs,  happens  in  this  only  Cafe,  when  the  Soil 
under  it  is  chopped,  or  of  a  llony,  porous  NatureJ 
"becaufe  the  Water  itfelf  can  hardly  penetrate  above 
two  Foot  deep  into  a  great  many  Earths. 
•*  438.  The  chief  Matrix  of  Nitre  arc  calcareous, 
clayey,  looniy  Earths,  and  a  kind  of  moift  Earth 
which  has  all  its  Origine  from  vegetable  and  animal 
Bodies,  deftroyed  by  the  VicifTitudes  of  the  Air.  IF 
there  join  to  them  Afhes  of  burnt  Vegetables,  efpe- 
cially  of  thofe  out  of  which  a  great  Deal  of  fixt  alka^* 
line  Salt  is  fetched  by  F'ire;  if  the  faid  Afties  arc  nai 
quite  deprived  of  their  Salt  by  boiling :  and  if  the 
fat,  oily,  rottening,  or  already  rotten  Parts  of  the 
faid  animal  and  vegetable  Bodies  are  added ;  then 
a  perfeft  Generation  of  Nitre  is  performed  in  the  faid 
Matrix  :  for  there  is  never  any  Nitre  produced  m 
an  Earth  quite  defHtutc  of  all  Phlogifton:  you  are 
only  to  take  care,  heedlefly,  not  to  miftakc  for  Ni- 
<re,  the  calcareous  ftalaftical  EfRorefcencies,  that  are 
fbund  againft  Bridgcsand  Walls.  • 

439.  Nor  is  it  very  important,  where  the  already 
mentioned  (§438.)  Matrix  of  Nitre  be  placed  :  for 
'thtre  never  was  yet  any  Place  found  unfit  for  the 
iGeneration  of  Nitre,  provided  the  abovefaid  Bodies 
-(^  438.)  do  concur  to  it.  However,  it  is  rcquifite 
"tlvat  the  Place  be  quite  in  the  open  Air,  and  temped- 
as  to  Moifburc  and  Drynefs :  for  an  exceflive 
^^umidity  waflics  off  the  Nitre  already  conceived^ 
and  when  a  diluting  Moifture  is  altogether  deficient; 
the  faline  Matters  hardly  aft  one  upon  another.  la 
the  mean  Time,  it  is  certain  that  Heat  and  Cold  are 
here  neither  much  ufeful  nor  noxious,  unleft  both  bt 
-very  exceffive.  However,  the  greatcft  Heat  of  the 
^n  is  to  be  avoided.       ^**^  '^* 


CoroH.  It  is  plain,  from  what  has  43 7-2^4? 9.^ 
already  been  faid,  that  Nitre  may  be  ingendired  tti 


iUCoumries,  and  thatlbcne.  Places  arc  more  proper^t 
iboie  Iffs,  for  eie£liiig  Sak^petre  Wgrks.  Jtis  lik^' 
wj^6t  plaiDt  that  moft  proix^lF  cbe  Aii: « is  ctcfaer  the 
ioftrumental  or  the  material  Caufe,  or  peihaps  both 
logerher,  of  the  Generation  of  Nitre,  or  at  kalt  car»f 
ries  it  &o  u$  iioiom.    For  you  infallibly  hinder  the 
Geocratioaof  Niare  b}c  obftrn^ng  thefaffiigcrof  the 
Air.    The  ReiUbn:  is  like  wife  plain,  why  the  Eaft 
ar*d  North- Winds  are  fo  bencfkial  to  the  Places 
where  Nitre  grows,  io  tboie  Regions,  and  m  the 
Ciiaiaccs  between  cheoi»  e^ciali/  during  ibe  3pi^ing 
and  ch&AittQmn^  while,  on  the  contrary,  the  Weft 
and  Sou tb- Winds  arc  quite  unprotiuftivc  of  it.  For 
ii  has  been  obferved,  that,  in  the  Spring  apd  Autua)a-: 
lioKL .  the .  £aft  and  Nordi- Winds  are  aeithpr  coo 
moifiL  nqr  too^diy^  efpccially  during  the. Night ;  wad- 
that,  being  too  drying  in  Winter  and  Summer- time, 
they  parch  every  thing.  But  the  South  and  Weiierly 
}^i£ui$y .  betf^.  ftormyy-^aAd  >bringing>ti;iUin&  along 
iptfa  c^OH  are  there  wrjr.  .hurtful  :,,ho^vcry  .k  i» 
wdl  iiiorth  our  Inquiries,  nor  have  we  hitherto  found 
out  by  Exptriincnts  iufficiently  accurate,  whether 
ibeie  Wands  are  detrimental  .to  the  niuous  Matter^, 
iiierely  by  aaexceffive  MoUlufe,  or  (ftippofiipg  this 
to  be  prevtnced)  are  hurtful  to  it  upon  ibmc  other 
Accuu.ic.       '  '  . 

440.  Whoever  would  be  pleafed  to  make  Experi* 
mentsin.chele  Matters,  And  to  do  iteafily,  ai^d  withr 
titde  ylpparaiasj  might  procure  himfelf  aNitre-houfe,. 
by  fxpofing  in  a  ^^rupcr  Place  (§439J  the  Matter  in 
wiVich  it  is  (^438.)  ingcndered.    An  Example  will 
ckar  this  Point*    Chufe  any  Place  quite  open  to  the 
Air : .  Uowevcrt .  a  Field  or  a  Garden  will  be  b(ft< 
Upon  the  Area.of  ir,  which  muft  be  eight  Foot  long,; 
and      mucli  broad  and  deep,  build  a  linall  Huf  of 
Mud>  having  its  Top  thatched  with  StRW^.  and 
floapin^  to  ibeltcr  it  from  the  falling  Rains:  Let 
the  Height  of  it  from  the  Ground  be  fuch,  that  m 
Mm  ftinding  upright  may  walk  under  ti.c  Kuui. 
i^iaDoor  be  made,  through  which  the  Aruhcer  may- 

N  2  gai 
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get  ima  i^-HM^  Hot»  and  thunmif  be  opOMdistaid 

ihut.  Btfides,  leave  here  ahd  there  in  die  Walls 
fmall  Windows  with  fmall  Shutters  to  thems  tbaul 
you  tnsy  at  Pleafurc  admit  ty  keep  off  the  Air  from 
k.  Agalnft  tlie  right,  left,  and  hmdor-WaUsof  ^ 
Hue  \Mthin,  contrive  fiquarc  Partitions  two  Foot 
long,  as  much  broad,  and  one  Foot  deep,  divided 
wkh  wooden^Boards  one  iach  aod  a  half  thick.  EM. 
thetfn  withiinaiiy  ditFcrent  ComfKifitions  of^  Thta^i 
mentioned  (§  4:^8).  By  tbh  (Vdeans,  youwillbe  able 
to  make  I'everal  Expcrimen:s  upon  this  Matter.  If 
you  make^a  Pafte  with  iNdortar  Aihe&^  ac  moift 
Earth,  pouring  Urine  upoa  UkdM  oarof  yvar 
Parritions  therewith;  if  faafides,  you  ^ater  it  a  fc- 
COnd  Time  with  Urine,  when  c.r\\  and  beat  it  well 
With  a  Stick,  after  every  fuch  Watenog ;  you  wiU 
findt  in  a  ftiort  Time,  that  Nitre  has*  foon  imr  togoi- 
der^  in  theft  ftUhy  Maneta:  For^  anlefs«aTcry  fe^ 
vere  cold  Scalon  happens,  a  Pound  of  fuch  a  Mafs 
will,  in  a  Month  or  two,  contain  about  two  Ouncea 
of  Nitre.  No«r  the  Method  of  fioding  mC  iriKtbcr 
Chert!  is  any  Nitre  in  a  Mattbc,  and  whac  Quantity 
of  it  lies  hidden  therein,  (hall  be  (hewn  in  the  fecond 
Volume  of  tbiaWock,  whea  wecometothcQpeia^ 
tionsf/ 

441.  Beftdes,  the  Ores  and  compcxind  MiBeralt 

hfthcrto      305 — 440 J  defcribed,  there  are  iumc, 
whofe  Nature  and  Principles  are  not  yetiu£cientiy 
known;  (b  that  they  cannot  have  any  ccrtaiii aad  dr*' 
termined  Ctafs  aSigned  theniL   Ncnferthdieis,  ir  m 

beyond  all  doubt,  that  they  no  way  belong  to  the 
Claiies  of  fuch  as  yield  precious  Metals.  Pur 
tallurgifts  and  Allayers»  in  all  the  Trials  they  make 
aboot  Minecaia  unknoiwn  tothem^  haveakaoftno 

other  View,  but  that  of  iinding  out,  whether  Gold, 
Silver,  Copper,  fcfr.  may  he  txtracicd  out  of  tiiem 

Or  the  RubbiHi  of  old  StoiK^bliikHfiga^  cfpedafly  wImrv 
Cement  hatbbeeii  Stone- Mortnr. 

t  Salt'-peire  if  brought  to  us  ia  the  gresteft  Plenty  from  the  E^'» 
Indies,  but  we  are  not  certain  whether  it  may  tat  he  fotio^  natifa 
in  thefe  Couotries.  ^  *  • 

with 
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Irfch  Benefit:  uid  when  the  Ne^ath^e  ii  the  CaA^  thef 
moft  QMnmonlf  fbrbtxr  from  any futher  Inquiry.  For 

this  Reafon,  there  has  been  hardly  any  Mineral  hither- 
to found)  that  weiu  noc  through  a  ftri(^  Xria.1  in  tiift 
ikine  View,  There  are  even  a  great  many  compouotf 
Minerals,  among  futh  as  have  been  afcribed  to  oerroitt 

CiafTes,  which  arc  kno  wji  only  in  pai  r,  and  not  at  aH 
thoroughly.  Of  this  Kind  are,  for  Inftance,  the 
H^mttites  or  Bkxid^ftoQe  (§349).  The  hlacnentoui 
ftfiated  IrcMb^Oie  (§353)-  The  lhining,  fcaly, 
ftriatcd  Iron-Ore  (§  352).  The  native  Manganele 
(§  35^)  ^he  Principles  of  which  are  not  known^ 
except  that  Part  of  them  only,  that  turas  into  IiXMit 
Fbrthls  ReaioRy  the  Iran^  which  moft  commonly  con- 
llirutes  the  major  Pari  of  the  Pyrites,  has  long  been 
a  Secret  to  the  Ancknts,  who  only  regarded  the  Cop- 
pec  eovdopped  in  it :  wbeoce,  the  many  Names  gi« 
ven  to  many  Pyrhea  im  ahnoft  all  derived  from 
Copper  ;  till  at  Jaft  fbme  of  the  Moderns,  efpecially 
the  ingenious  Mr.  Henckel^  gave  usaconipkat  Analyfii 
ot  them  in  his  Book  cited  (§  399)  above. 
'  448;  Among  the  MihcraJs  net  yet  examined 
(§  441 ),  that  which  chiefly  deferves  our  Corvfiderati- 
on  is,  the  Molybdana^  or  othe  rwife  called  Ceru£a 
gray  Plumbum  mariinnn^  in  ii^ngiiih  (Vad  or  Bloik^ 

Lud^  m  Geman  CQalMPdMeV :  it  muft  not  be  con^ 
founded  with  the  Galaena,  or  Steel-grained  Lead*Ore 

:;?7?),  which,  though  commonly  called  by  tlic  lame 
Name,  yet  i&  aitogeiher  different  from  it  *.  The 

Black*  Lead  ta  a  Mineral  of  a  Lead  Colour,  confining 
I9f  fnmll  fhtning  Scales,  foft,  fo  as  to  be  eallly  fcraped 
witb  a  Knife.  It  is  much  heavier  than  the  glimmer- 
Stones  (^31.  7),  of  which  it  hasalmoft  the  whole 
Tcxtore :  it  feels  mtich  like  Soap,  and  its  rubbing 

•  Formerly,  thcalmof!  only  Mine  for  BLick-Lcad  was  in  Bar- 
rfnvdaUy  nc^T  Kef  wick  in  Curr:berlnr,d  \  but  a  very  l.irgc  rich  Mine 
or  It  was  fin cc  found  out  at  I antiujquii  \n  h(i.>:-hngiar.d\iy  the 
fsmcu*  Governor  ^Vnifhrof,  at  his  firll  ieit'lnj^  liiac  Country.  1 
alorclaid  Mine  i>  at  tfi;  >        part  oi  the  Eliatc  of  his  Ci rnndfon 

Heir  Jr.hn  ]yi>i{nrui>y  ^i^^  it  IS  fouDii  by  the  Curious  to  cootaiii  a 

N  3  againft 
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againft  folid  Bodies,  renders  them  Ilippery :  whencp» 
Workmen  rub  iheir  Prcffcs,  and  other  Tools,  ivith 
Black-Lead  inftcad  of  Soap ;  partly  to  facUitace  Mo- 
tion, and  partly  to  cover  and  keep  oft'Ruft,  by  (uch 
ft  Lay  of  ;^  flbining  Black  Colour.  It  is  likewiTc  com- 
monly afed  for  Writing -Pencils.  It  hardly  fuSersany 
Alteration  in  the  ftrongcft  open  Fire*;  except  thar, 
being  thus  oiViGed  into  very  ihiaii  Particles,  it  lofes 
its  Cal<  ur  entirely,  and  becomes  oi  a  Confidence 
fomewhat  fottcr.  Welhail,  when  there  is.Occafion, 
in  our  fecond  Part,  at  large  mention  this  Miocra), 
and  all  the  i>i  uculars  thereto  belonging. 


C  H  A  P.  V. 

0/  docimajikal  Operations.  ^  • 

443.  rip  liOSE  A(5lions  wiilch  change  the  Objects 
\  JL    of  the  Art,  according;  to  the  Rules  it  pre- 

Ccribes,  and  by  Means  of  the  InU;riimcau  it  enipioys» 
are  called  by  Chemifts  Operations. 

^  ^4.  All  the  Changes  juft  r§  443.)  mtfntionVdarc 
cficcied  bv  Solution  and  Coniu  i^t  un;  fo  that  what-' 
ever  the  Chemift  does  may^ an, general,  be  cafily  re- 
ferred to  thefe  two  ClaiieS|  nor  can  a  third  Species  Of 
Mutation  be  imagined,  not\vithftanding  all  ipme  can 
lay- 

445.  As  the  Art  of  Aflaying  copfifts  in  a  well- 
made  Separation  of  Minerals,  cfpecially  of  Metals, 
and  in  a  Divifion  from  each  other  (§  i.)  of  the  ieve- 

ral  conftitucnt  Parts  of  them,  that  the  Quantity  and 
Quality  of  each  in  particular  may  be  known;  it  is 
plain,  that  thofe  Operations,  which  belong  to  the 

*  Black.  Leiid  is  of  great  Ufe  for  making  CrottUeB  wfiieh  bea^^ 
the  (Irangck  Fire  1  th»  Fowdrr  of  it  mtxt  with  WindloNLom 
ir akes  a  good  Lute  foi  coating  VdleU  o?er  with  s  and  it  k  of  g^C# 
.      Lfe  among  the  Brafsv-Fottnd^^rSj  who  rub  over  the  Uifides  of  their 
•     *  Moulds  with  it. 

general 
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gjeae;^  Ciafs  of  Solution  (  §  444}  appert^n  ftrictiyv 
,  primarily  to.  thU.  PJUce  \  and  chart  the  ott^er^n 
which  are  perfoi;ined  by  the  AiTayer^  ai^ooly  lecoot: 
dary  or  auxiliary  Operations. 

44(5.  As  therefore  Conjundions  are  to  be  confidered 
(§445.)  her/B  as  only  i'econdary  ^  Qne,nMy  c^Uy  ap« 
pc^end»  fhat  the  doqimaftical  Qperatippa  caooot  m 
diridcd  in  general  into  Solutions  and  Conjun^ionSi. 
as  chemical  Opcratiox^  are.     Nay,  any  Operation 

Eerformed  by  a  Chemift  or  an  Afiayer,  comiBonly. 
as  the  £Sedt  of  both  the  Soluuon  and  the  Conjun- 
dion ;  fo  that  no  Solution  can  ever  be  performed  with- 
out a  new  Coniuncfiiun,  nor  any  Conjuiiclion  wirhout 
a  Solution.  For  Inftance,  while  heterogeneous  Bo- 
dies are  feparaced  from  Gold  and  Silver  by  Scorifica* 
tioo,  do  not  the  Piirticte  of  Gold  and  Silver  melt 
together  into  a  greater  Bulk  ?  Likewife,  do  not  the 
Bodies  feparated,  either  of  their  own  Accord,  or 
with  an  Addition  of  fome  fcorifying  Body,  melc  to- 
gether into  Gi3&9  «nd  thus,  .join  again  io  nother 
Manner?  It  will  then  be  very  wifely  done,  always  to 
be  attentive  to  either  of  thefe  Effects  m  auy  Operation 
whacfoever,  and  to  derive  the  Diiigrence&and  Deno-; 
mipadom  of  the  Qperacions^from  the  orincipsil  of  the 
iaid  EfFefts,  and  from  the  Dtverfity  ot  the  Apparatus 
of  the  Infiiuments  (Chap.  11.  aiulll!. ),  by  which  die 
Changes  to  be  e^eded  arc  maUg  u} .  the  Objcds 
(Chap,    and  IV.)  of  the  Art.  . 

447.  But  there  is  hardly  any  chemical  Operation^ 
which  is  not  fometimes  neccflary  to  be  performed  in 
the  Art  of  Afiaying.  There  are  many,  pn  the  con- 
trary, which  are  peculiar  to  A&sky'ittg  alone.  There- 
fore, we  ihall  here  give  a  general  View,  ot  thoib 
which  belong  properly  to  it,  or  of  thofe  which,  tho* 
taken  from  Clumiltry  at  lari^e,  are  ncvertheleb  very 
frequently  ufcd  by  Affayersi  and  lhall  then  add  (horn 
Dcfcciptioos  of  each  of  them  in  |)articuiart  derived 
Irom  tiietr  primary  Differences,  ihdr  EfieAs,  and  the 
Methods ufed  in  performing  them  ;  that  aay  Nuvice 
fa  this  Art  may  thus  be  eafily  led  10  ihc  Practice, 

N  4  when 
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wherv  wc^U  •ttempe  to  propaie^  in  a  mem  'euSb 

and  clear  Manner,  fpecial  Obfcrvadofts  upon  every 
Mtvidual  Opecou^o.  *  • 

448;  Every  prioipry  docimaftical  Opcfiiicm  naf , 
on  Accminc  of  ttt  ESt&^  becalled  Solucioiv  444) ; 
fince,  in  every  Operation,  the  Menftrua^  among 
which  I  chink  the  Air  and  f  ir<  bavc  ^  fight  to  be 
okflbdi  cffe&  a  true  Splution»  by-  incerpofing  ihcm- 
feivea.  faetiveea  the  PartiCks'  of  the  Obj^  to  bfe 
c^ianged*  .      '    '   •.  . 


"Fmjttm, 
Viir-ficatkm-^  . 
Sccn/icfi/itm* 
CcppeiUttg* 

Apialoamation% 
Suhiimatinn. 
QitMntAtiQHn 


Do  ^ 


majiical  So- 
lution it  ei' 


I  Ciiujt  ibcy 
gremiir  iW#  «f 

//V   frr^  f^?// 
Parti'*!,  astheyall^/' 
Jcli  e  t  ut  one  Fori  tf 
or    \^PreeifitaU9ubyFuJUn,^  tbt ^uhjf^ in  Haai^ 

Lf  /;  f  ^T'"'"!"  -T'  Partid. 


E  liquation. 


449.  When  the  Cohefion  of  a  folid  Body  is  fi^cU^ 
nunilhed  by  the  Screnph  of  ciie  Fire»  aa  that  it  may 
become  fluid ;  then  it  is  faid  to  be  in  Rtfion^  or  aaifr- 
td'j  and  the  Aftion  itklf,  whereby  this  FfFcft  is  pro- 
duced, is  called  tufion  or  Meltings  which  i%  the  moft 
fftquent  among  the  Operkdoos»  that  are  [Koper  to  die 
Art  of  Affaying. 

450.  All  the  fixt  Bodies  hitherto  known  in  the 
Nature  of  things  may  be  brought  into  (§449.)  Fu- 
iion  ;  with  this  Oiflerence  however,  that  lame  melt  of 
themlelves  in  the  Fire,  and  ibme  not,  unlefs  you  add 
tothemadiirolvingBody, thatis,aF]ux(§  i  166.^ 
1  here  are  alio  many  among  the  voiatiie  Bodies^  that 

•   •  •  may 
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rHiy  Ax  fuc  in  Fufioii}  bat  tfaeti4ity  (MptMtit-u 

451.  When  a  BolIv  melted  (§  449.)  and  growa- 
cold  becomes  bnccie,  iixc^  not  diffoluble  by  Waticr^' 
nod  nieits  tfgaiit  when  expoM  co  the  Fire^  iheii  it  is 
odMGlM/iti  aod  the  Oper&fton  which  tkaiiges  if  m 

this  Mai.ncr»  is  called  Vitrificatfon.  . '  '  - '  » 

•  452.  Tbiii  ViCfification  C§  451.)  is  made  ufe  of  by 
Mecalluigiih,  to  the  £nd»  chat  aoy  Metaj  impri* 
ibaedin  a  folid  fiody  may,  on  account  of  its  Weighty 
defccnd  and  fcparace  idcif  ihcrefrom  :  and  when  the. 
Metal  nic\f  aiiurnes  the  Appearance  of  Glafs,  this 
Operation  is  technically  called  Scnrification^  in  Ger* 
man  Qerrctl^tkmg  *•  and  the  Glafs  thus  pioduced  is 
called  ScQTK^^  in  German  ^c^atli^,  in  Englifli 

459*  Ailfixe4  Bodies  experience  the  fame  (§  452.) 
Altcxatfon,  not  totally  excepting  eveo  Gold  and  Sil- 
ver. There  are  alfo  among  the  volatile  Bodies,  forae 
that  can  be  fixed,  and  which  afTunie  the  Form  of 
Glais  agatm  ^7  adding  fixing  Bodies  cq  them. 

Scholion.  ^ey  ayo  €att  Scoria  that  faUrn  Mafs^ 
which  is  prcduied  hy  melting  Metals  and  Ores^  together 
wkh  fabm  (§  139—166)  afjd  reducing  lluxes:  Nor 
cugkt,  b'JwevtTy  tbilVcrd  Scoria he  then  underjlood  of 
mil  ibis  Mafsj  hit  only  of  the  vitrified  PariicliM  which 
adhere  between  the  fmall  Maffes  of  the  Sabs^  and  which 
'  imy  be  feparated  from  them  tjf  a  Difolutian  in  Water^ 
md  FsUraiion. 

454«  It  is  ottentim^  proper,  to  make  the  Scorifi* 
-cation  (%  352-)  in  aVeflfel,« that  may  ab(brb  the  Scoria 
itlclf,  anJ  retain  chc  metallick  Part,  -lu  this  Cafe,  it 
is  calicd  Coppeliing.  The  1  eib  and  Alh-Vcfids 
mentioned  168»  184»  i85,)'are.<krigned  for  this 
Operation. 

45^;.  It  is  dicn  fclf-evideiit,  that  a  great  Attenua- 
tion of  the  Scoria  is  requifue,  that  it  may  be  able  to 
through  the  VcfleL   Nor  is  there  any  fitter  Body 
r  this  Purpofe  than  Lead,  which,  by  its  felt  under- 
going a  like  Attenuaciua  in  the  Fire,  for  this  Rea- 

fon 
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fon  difpafes  to  the  fame  Attenuation  the  other  Bodies 

to  be  reduced  into  fo  fubtile  a  Scoria. 

456.  There  are  Earths,  which  turn  into  Metal, 
by  being  intimately  joined  with  an  inflammable  Prin- 
ciple :  As  Metals  deftroyed,  and  changed  into  Scoria 
or  Arties,  are,  by  their  Union  with  the  lame  Matter^ 
again  reftorcd  10  :iiCir  metallick  Form.  This  Ope- 
ration is  called  Redu^ion, 

j^c^y.  All  Metals  and  Semi.Metals  may  be  reduced 
bythis  Method  (§  456;,  except  Zink;  which,  being 
burnt  to  Arties,  admits  of  no  Reduftion.  However^ 
the  Mixture  of  Gold  and  Silver  was  never  radically 
diffolved  by  any  Experiment  hitherto  known  ^ 
wherefore,  both  thefe  Metals  need  not  be  reduced  hy 
the  Addition  f§  456.)  of  Phlogtfton. 

CorclL  Therefore,  we  muft  upua  no  Account  refer 
to  this  Clafs,  that  Rtdudion  by  which  the  toreigii 
Bodies,  which  do  but  conceal  the  metallick  Form, 
are  taken  away*  For  Inftance,  Sulphur^  Arfenick, 
Saks,  i£c. 

458.  The  Obfervations  to  be  made  concerning 
Am^gamation,  are  already  clearly  hinted  (§  65-*68)» 
by  what  was  faid,  when  we  treated  of  Mercury  con^ 
fidered  as  a  Menjh  uum, 

459.  When  you  are  to  join  to  a  folid  fixt  Body,  by 
Vapour,  anotl.er  that  is  volatile,  the  Vapours  muft 
be  confined,  left  they  fliould  be  too  eafily  difTipated 
in  the  Air-,  and  the  Body  itfcif,  which  is  to  be  pene- 
trated, mud  be  io  placed,  that  the  Vapours,  very- 
much  agitated  by  the  Fire,  may  as  it  were  continu- 
ally lick  it  *.  1  he  Manner  of  producing  them  has 
been  already  (§  15^.)  explained,  when  we  fpoke  of 
the  mcnfti  ual  AcloS,  which  are  to  be  applied  in  this 
M  anner  to  Bodies,  Specially  to  Metals.  Therefore, 
as  theic  Things  are  very  ftridJy  joined  to  our  Sub- 
jeft,  they  muft  of  Courfe  be  repeated.  But  as  they 
moft  commonly,  in  this  Operation,  lay  firft  one  Sti  a- 
turn  uf  the  diffulving  Menltruum,  reduced  into  Pow- 

*  Pafs  lightly  over  it. 

der. 
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dcr,  and  Jighdy  niolftened,  and  then  another  Stratum 
of  the  Body  to  be  dtfibived,  upon  the  foregoing^  and. 
cKcn  again  one  Stratum  of  the  Mcnftruum,  and 'ib! 
on  V  Ail^yers,  on  this  Account^'havccalled  this  Opera-:' 
lion  Cementation,  from  the  Analogy  it  has  with  the 
"Works  of  Malbns,  when  they  make  Walls.  *   .  ' 

460.  However,  there  arc  other  volatile  Bodies  be^ 
fides  acid  ^enftrua  (§1530  that  are  joined  in  the 
lame  Manner  f§  459.)  to  fixt  Bodies.  For  Inftance, 
if  fuch  a  Union  cannot  be  made  ocherwife,  than  by 
Means  of  a  ilrong  and  long«laUing  irire,  that  may 
diflipate  ,the  votatile  Parts^  then*  by  ufing  a  Cemen- 
utioD,'  die  volatile  Menftrouin,  to  which  you  fome- 
times  add  feme  fixing  Body,  is  rendered  capable  of 
fuftaining  a  more  violent  Fire  without  evaporating 
the  free  Adion  of  the  Air  being  ftoppcd;  and  the 
Body  itfelf,  which  is  thus  to  be  oiiTolved,  being  alio 
atcenLiJted,  and  iViOrc  opened  by  the  Line  A6lion  of 
the  Fire,  is  extremely  well  difpofed  to  receive  fooa 
the  volatile  Menftruum.  Thus  Arfcnick  and  Sulphur 
are  conveniently  united  with  Iron  and  Copper,  and 
arc  ealily  corroded  by  a  fiball  Quan:iLy  of  Acid,  to 
which  they  refift  more  obftinarely  at  or'  Tmies, 
Pure  Irop,  niipiegnated  in  this  Manner  with  a  great 
Quantity  of  Phiogifton,  changes  into  Steel :  for,  the 
Aftion  of  the  Air  being  flopped  in  this  Operation, 
there  arie  hardly  any  Bodies  totally  deptived  of  their 
Phlogifton  by  the  Violence  of  the  Fire.  Char-coals 
are  fi>  leaft  of  any  ^  becaufe,  though  they  were  ever 
fo  minutely  pulverized,  they  fuilain  for  whole  Days 
together  the  mod  violent  1  ire,  in  a  Veflel  which  is 
bur  negligently  covered,  yet  without  being  quite  burnp 

Adirs.  But  you  will  in  vain  expeft  the  liucA 
defired,  unlefs  you  ufe  an  exaA  Regimen  of  the  Fire 
in  ihefe  Operations. 

461.  There  are  fome  Bodies  fixt  of  themfclves, 
.which  may  be  rendered  volatile,  by  adding  volatile 
Bodies  to  them  $  fo  that  they  are,  by  different  De- 
grees  of  Fire,  refolvcd  into  dry  Vapours.  If  Vapours 
^lus  produced  colk£t  togeiiier^  when  you  oppofe  to 

them 
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them  the  coW  Surface  of  a  folid  Body,  that  they  may 
apply  themfelves  to  it,  they  arc  called  Sublimates, 
and  the  Operation  itfcif  Sublimation  :  but  they  arc 
chiefly  and  efpecially  called  Sublimates,  when  they 
form  a  folid  Cruft ;  and  when  they  remain  only  un- 
•    dcr  the  Form  of  a  fine  Powder,  they  arc  called 
Flowers.    The  Sublimation  is  performed  either  in 
»         clofe  Veflels  (which  Method  is  fufficiently  explained 
in  almoft  all  the  Writings  of  Chemifts)  or  in  an 
open  Air,  in  which  Cafe  it  is  particularly  called  ei- 
^        ther  Geber  or  Glauber's  Sublimation;   The  latter  is 
not  indeed  very  common,  but  chiefly  known  among 
Metallurgifts,  in  moft  of  the  Operations  of  which  it 
is  always  made  ufe  of,  while  thefe  Vapours  apply 
themfelves  to  the  Walls  and  Funnels  of  Furnaces;* 
»      and  form  the  Scurfs  and  Flowers  of  the  Furnaces 

'  462.  Sublimations  are  alfo  made  very  well  in  clofe 
Veflels,  by  the  firft  Method  (§461);  efpecially  if 
your  Glafs-Veffels  are  capable  of  bearing  the  Fire  : 
But  there  are  many  Foflilsj  which,  though  you  ufe 

/  the  violenteft  Fire,  yet  prove  very  refractory  in  clofe 
Veflels ;  fo  that  you  can  do  but  very  little,  or  even 
nothing  at  all  with  them.  They,  on  the  coniraryi, 
are,  by  the  fecond  Method  called  Gcber's,  prcfently 
rcfolved  into  abundant  Vapours,  in  an  open  Fire, 
which  muft  be  blown  very  gently;  as  it  is  eafy  to^ 
experience  in  the  Calamine,  in  the  feveral  Tutties» 
and  the  like.  But  that  this  Sublimation  may  be  made 
perfectly,  and  jhe  Flowers  and  Sublimates  be  exaftlyj 
coUededj  a  particular  Apparatus  is  required,  which\ 
may  be  very  conveniently  made  in  the  following 
Manner:  Inftead  of  the  Funnel  239.  N"*  4^,  put, 
upon  the  Cover  of  the  melting  Furnace  a  large  earth** 
en  Poc,  nut  glazed  within,  of  a  round  Figure,  hav-, 

#  .      ing  at  Bottom  four  or  five  Holes  almoft  one  Inch  la 
diameter;  in  fuch  manner,  that  the  wide  Orifice  of 
the  faid  Pot,  inverted,  may  be  received  into  tho 
Mouth  of  the  Cover,  and  the  Bottom  of  it  look  up- 
.  wards :  then  put  upon  this  Pot  in  an  inverted  Situa- 
tion 
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iSm  another  of  the  fame  Kind,  ibmewhtt  rimtter» 
h0fei-m  Bouom  in  die  iame  Manner  a&  the  fiirft  Poc 
which  was  fee  on  the  Cover :  You  may,  if  there  is 
any  NccclTity,  put  upon  this  fecond  Pot  a  ihifd 
of  ihe  iaaie  Kmd,  andinche  lacoe  Maimer :  Secure 
4ie  Joiat»^!  the  Co«cr  and  Pota  on  the  outfide,  wicbi 
Lute  not  very  cenacbos,  that  the  Pots  may  be  cafily 
taken  away  and  feparated.  The  Pots,  or  other  Ve(-* 
hk  ^pced  ta  thia  Ule,  are  comouttiy  oaUed  ^dnr 
4  or  Jibtieb. 
'  463.  Raaftittgy  called  in  German  Koffen,  is  wh« 

volatile  Bodies  arc^  feparatcd  from  hxt  ones  by  tki^ 
combined  Adion  of  Fire  and  Air. 

C^ell.  Therefoni  this  Operation  agraea  wkh^  the 
Sfibtoation  (§  461,  462),  when  a  irohtile  Body,  re- 
folved  in  Vapours,  is  collccled  :  bccaufe,  after  this 
Manner,  Suij^hur  and  Arfcnick  are  extraiked  out  gi^ 
sk  great  many  Oresi  aa4  are  refined. 
-  464.  Bucthil  Se^ttimion  ^463.)  is  femetimes dif- 
ficult enough  5  when,  for  Inftance,  the  whole  com- 
pound i^ody  melts  in  alnfK>ft  the  fame  Degree  of 
Fire,  that  is  nec^llary  to  caufe  a  volatile  Body  tC}  ^ 
dU^attd  'im  the  Ak.  Therefore^  it  iaxhieayt  neeef- 
fary  at  that  Time,  1.  Previoufly  to  pound  a  little  the 
Body  to  be  roalleJ,  that  its  Surface  contiguous  to  the 
Air  may  be  increafcd  :  (2  J  Agentle  Fire  is  rcqui|:cd: 
A  freer  Aficef»  <tf  the  Afar,  which  is  die  Vefakie 
of  Vat)0or8»  (4.  )  When^  che  Body  roafting  grow» 
into  large  Clors,  the  Surface  of  u  muft  be  rtitored  to 
iu  former  Extent,  by  repeating  the  pounding* 
(sO  It  ia  neceiTary  that  the  Matter  be  fpread  wide^ 
m4  fkevw  colfefted  in  a  Heap.  .  Bodies  refraAory  in 

the  fire  are  more  eafily  roaltcd  :  for  yoa  may  con- 
ftanly  ufe  a  great  Fire  to  them,  nor  need  you  repeat 
the  Operation  fo  often.  However,  you  muft  always 
lakft  Caret  tlii«i«  while  the  volatile  Bodies  are  difli- 
pating,  they,  at  the  fiimc  Time,  uo  not  lake  feme 
thing  from  the  fixt  ones  (§  461).  For  this  b^pens 
kkag^  tsmy  Cafes,  wiien  you  ofe  too  itfipetuous 

a  Fire 
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a  Fire  in  the  Beginning;  10  prevent  this,  they  u(}j' 
fometimes  to  add  fome  fixing  Body;  of  which  wc 
fhall  fpcak  in  a  more  fpccial  Manner,  in  its  proper 
Place.  i 

465;  Calcination  differs  little  from  roafting 
(§463,  464),  as  to  the  Manner  of  operating,  but 
only  with  regard  to  the  Aim  of  it.  For  in  Calcina- 
tion (though  this  be  often  attended  with  the  Dilfij^a- 
tion  of  the  Volatiles)  they  only  have  Regard  to  the 
fine  Comininuting  of  the  Body.  Therefore,  by  Means 
of  this  Operation,  the  Body  falls  prefently  into  Duft^ 
under  the  Fire  itfelf  of  the  Calcination,  or  at  leafll^ 
fplits  cafily,  when  a  moid  Air,  or  Water,  comes  aff^' 
terwards  in  the  Way,  which  happens  in  Lime-ftoncs* 
Another  Effeft  of  Calcination  is,  that  pliant  Bodies 
affume  a  brittle  Texture,  as  may  be  obferved  in  Me- 
tals; and  that  the  hardeft  Bodies  may  be  fplir,  an^ 
thus  be  afterwards  moreeafily  broken  in  Pieces:  In 
which  Cafe,  it  is  often  ufeful  all  of  a  fudden  to  pour 
cold  Water  upon  calcined  Bodies,  even  when  they 
are  hot  to  the  utmoft  Degree.  You  have  Inftances 
of  this  in  Flints,  (jfc.  Sometimes  the  Calcination  is 
better  performed  by  adding  certain  Helps.  Thus 
Tin  turns  immediately  to  a  Calx  or  to  Aflies,  by  ad- 
ding Lead  to  it,  and  by  Means  of  a  very  ftrong 
Fire.  , 

Coroll.  Thence  it  is  plain,  that  you  muft  ufc  io 
Calcination  the  fame  Manner  of  Operation,,  as  in^ 
reading  (§  464 J ;  becaufe  the  former  is  performed  by. 
the  Separation  ojf  the  volatile  Bodies  :  Ncvcrtheiefs,i 
it  is  not  fo  in  others.  ) 

Scholion.  Boih  tkefc  Operations  (§  463,  465.)  are 
mojl  commonly  confounded  with  each  otbery  on  accemU 
of  their  great  yljfinity  ;  fo  that  fometimes  Cakimtion  is 
called  Roaffing^  &  vice  verfa. 

466.  VVhen  any  Part  of  a  compound  Body  melting 
in  the  Fire,  is  feparated  from  the  Rell,  in  fuch  Man- 
ner, that  one  Part  finks  to  the  Bottom,  and  the  other 
fwims  at  Top,  this  Operation  is  called  Precipita-' 
;^  m  tion^ 
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tion  by  Fufion,  in  German  SDrockcne  f^^Jkttlg  ^ 
The  inferior,  heavier  Rirt  is  called  R^us.    •  ' 

467.  This  Operation  (§  466J  almoft  always  re- 
quires the  Addition  of  luch  Ingredients,  as  may 
take  away  the  mutual  Connexion  between  the  Pares 
to  be  leparatcd;  that  is»  the  tnenftrual  Viruie,  by 
Means  of  which  one  keeps  the  Other  in  a  State  of 
Diflblution.  For  Inihmce,  the  reguliiie  Parr  (§  16.) 
of  Antimony,  and  mineral  Sulphur  (§  138.)  diiTolvc 
each  othier  mutually,  and  conftirute  crude  Antimony 
[%  i45j;  nor  can  they  be  feparat^d  from  each  other 
by  Fi;e  alone,  without  (k-Itroying  theRegulus :  But 
if  you  add  Iron,  Copper,  Silver,  which  are 
more  thoroughly  penetrated  by  Sulphur  (§  147.  Cb^ 
rM.  3)^  and  are  thus  rcduc«l'to  the  State  of  Ori 
(§  332) ;  then  th?  Rcgulus  of  Antimony  is  freed  of 
the  Sulphur;  and  links  to  the  Bottom,  as  it  is  hea- 
vier than  the  additional  Bodies  then  joined  to  the 
Sulphur.  Such  a  Precipitation  by  Fufion  happens 
in  V^itrifications  (§  451),  Scorifications  (§  452  ),  and 
Coppcijings  (§  4p4)i  while  one  Part  turns  into  Glad 
or  Drois,  the  other  metallick  Part,  if  thefe  is  any, 
Iceeping  ftUI  its  metallick  Form,  is  collected  aft  the 
Botioni  of  the  fphcrical  Veflel.  Therefore,  Silver 
and  Gold,  which  are  hardly  fubjeft  to  a  perfeft  Vi- 
trification, do  conftantly  remain,  and  on  this  Ac- 
count, though  they  were  in  ever  fo  fmall  a  Quantity 
in  a  CoppcUing,  they  fhcw  themfdvcs  very  clearly  to 
the  Eye,  when  the  Scoria  is  abforbed  j  whereas  lb 
fmall  a  Reguius  of  thefe  Metals  would  have  been  as 
It  were  buried  and  hidden  under  fo  great  a  Quantity 
of  Scoria.  Nor  is  Prccip  ration  by  Fufion  Icfs  ne- 
ceflary,  to  obtain  almoft  allthc  other  Metals,  which 
on  this  Account  are  called  imp^rfedl;  unlefs,  per» 
liaps,  you  except  a  very  fmall  Qijantity*  of  native 
Metal,  whlcn,  ncvenhclefs,  can  hardly  be  called 
truly  pure,   Belidcs,  they  are  all  to  be  had  either  in 

*  TlMt  \^dry  PttHitig,  or  fcpftratiiig  in  a^Jry  Maimer,  wkhoot 
aof  Isk  Mciiflriiuin» 
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torn  of  Easths  or  in  dut  of  a  Mid  Ore  c  w  th»  firft 

Cafe,  you  make  Glais  by  a  bare  Fufion  :  in  thc^  fe- 
cond.  It  cbc  Sulphur  and  Arfcnick,  whkb,  together 
with  tfac  mctallick  Pare,  do  conftiture  an  Ore»  ar^ 
icattcrcd  by  die  Roaftiog  (§463.)  theOfcdcfticutcof 
the  oily  Phlogifton  becomes  Glafs  in  a  pure  Fire  ^ 
which  Glals  mav  be  mbct  wlfh  unmctailick  Stones  and 
Earths:  but,  by  adding  Fhiogiilon  to  it,  this  <aer 
Calticfc  Giafs  is  reduced  to  its  oictaUick  Fonn»  and, 
fo  long  as  it  keeps  uncfer  this  Form,  it  cmnot 
united  with  the  Glafs  of  the  other  Specie^,  but  finks 
to  the  Bottom  of  it-,  except  only  a  very  imail  Quanr 
tity  of  it,  which  is  detained  by  the  Clafmnioefs  of  th« 
Glafs.  Therefore  the  precipitatiiig  Body  here  13 
iruly  the  Phlogifton.  For  any  Body  iha:  takes  away 
the  Connexion,  by  tiie  Ivemoval  of  which  a  Vrecipit. 
tatton  is  operated,  is  caUed  precipitating,  inGccman 

468.  When  iuch  is  the  Nature  of  t!;e  O  cs,  or  of 
the  metallick  Mixtures,  that,  while  one  Part  of  thciti 
melts  in  the  Fire,  the  other  more  refraftory  remawf 

foiid,  then  the  firft,  melted  in  a  onid  Fire,  Sow$ 
out  ot  the  Interrticcs  of  the  other,  and  is  thus  fcpa- 
4attd.  Which  kind  ot  Separation  is  caikd  lUiquaU- 
bn,  ki  German  ^igmtng  *. 

469.  The  Perfcdion  of  this  Operadoo  (§  4^8^ 
requires,  1.  the  different  Fufibility  of  the  Parts  thajt 
conftitute  the  Mafs.    Lead,  for  Inftance,  mck^  into 
,one  Mafs  with  Copper  in  a  great  Fircv  whereas  both 
cannot  diflblve  each  other  in  a  oikidhng  Fire :  but  if 
the  Mafs,  compofed  of  both  Bodies  confounded  togft* 
ther,  is  afterv»a;\'s  exp^lcti  to  a  iiiild  Fire  on  an  in- 
clined Flano»  then  the  Lead  alone  meits,  and  thf: 
Copper,  become  brittle  and  fpongy,  remains  in  it^ 
iblid  Fortft.    However,  this  Separation  is  not  to  per- 
fecliy  made,  but  there  remains  a  little  Lead  in  theCop- 
per,  and  a  little  Copper  is  carried  away  by  the  Lead: 
Wherefore,  it  is  requifue,  for  this  Experiment,*  that 

'  -  *     Engliih  ^mUing^  or  nmiiing  dowa  die  Ore. ' 
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thtfe  Metals  be  nor  mixed  together  in  too  fihall  Pro- 
portions: for  if  one  thoufandth  Part  of  Lead  was 
mixt  with  the  Copper,  fcf  vice  verfa\  the  Eliquation 
dcfircd  would  not  lucaed.  2.  It  ts  Ibmctimes  ncrcet  • 
fary  to  add  Ingredients,  that  may  either  deftroy  th« 
Force  by  which  the  icveral  Parts  cohere  together,  or 
even  fometimes  procure  an  eafier  Flux  of  the  Matter : 
for  the  Mixtures  of  the  other  Metals,  cannot  without 
Additions  be  feparated  by  Eliquation,  as  Copper  and 
Lead  were  juft  faid  to  he.  For  Inftance,  Gold,  Sil- 
ver, and  Copper,  confounded  together,  remain  in 
the  fame  State  in  any  Degree  of  Fire.  Therefore, 
to  make  the  Eliquation  of  the  Gold  and  Silver,  out 
of  foch  a  Mixture,  you  muft  ufc  the  fame  Additions 
ts  in  the  (§467.)  Precipitation  by  Fufion.  Sulphur 
added  in  this  Calc,  does  indeed  dilpofe  the  Copper  to 
abandon  the  Gold  and  Silver :  but  if  thcfe  two,  as  it 
moft  commonly  happens,  are  mixt  in  a  very  fmall 
Quantity  to  a  very  confiderable  one  of  Copper;  then 
you  cannot  yet  obtain  the  Separation  of  them  :  For 
tefides,  that  what  wc  faid  before  (§  469  )  concerning 
the  Eliquation  of  Copper  and  Lead,  is  alfo  true 
J^T;  Sulphur  does  alfo  render  Copper  fluid,  by  al- 
moft  the  fame  Degree  of  Fire,  by  which  Gold  and 
Silver  are  melted.  Wherefore,  a  confiderable  Quan- 
tity of  Lead  mud  be  added  in  (his  Cafe ;  that,  by 
Help  of  if,  the  Gold  and  Silver  may  be  diflblved  in 
agrntle  Fire*,  and  thus  the  Copper  be  in  a  Manner 
waflied  out  of  them.       .    .  -  -  • ' 

470.  Both  thefe  (§  466,  468.)  Operations  are  of 
infinite  ufe  in  Metallurgy :  for,  by  Means  of  them, 
minute  Portions  of  Gold  and  Silver,  may,  without 
:any  great  Expence  be  fcparated  from  a  large  Mafs  of 
;Ofber  Metals:  which  it  has  not  hitherto  been  poflible 
locffirft  with  Profit,  by  any  other  Method.  Never- 
thelcfs,  thefe  Operations  have  not  been  hitherto  fo  far 
cultivated,  as  that  Precipitation  by  Fufion,  and 
;  Eliquation  may  fucceed  completely  in  all  Mixtures  of 
Metals:   for  which  Rcafon,  Metals  that  are  of  a 

O  fmal 


fmall  Price,  mud  commonljf  muft  be  dcftroycd,  to 
obtain  a  Separation.  "  " 

471.  We  call  Solutions  moift,  when  a  Body  is  dif* 
tributed  through  the  very  minuteft  Paitict^^df  «1 
aqueous,  or  in  great  part  aqueous  Fhrid,  in  flich 
Manner  that  both  may  turn  into  a  fluid  to  Appt^ar- 
ancc  homogeneous,  which  goes  through  all  Filters 
witboQt  being  dcuined  in  them,  and  the  finaHeft  Part 
of  whith  contains  in  it  a  proportiomUe  Qjuititlt^  of 
both  the  difiblvent  and  the  ciiHulved  Body.  TtrcBo^ 
lutionof  Gold  in  /Iqua  Regis  %  that  of  Silver  m  Aqua 

,  F9rtis%  and  that  of  ail  Saiu  in  plain  Wacef,  ate  fb 
many  iuch  nKrift  Solutions. 

472.  1  hat  kind  of  moitl  Solution,  by  whxh  Sif- 
▼cr  is  fcpa  rated  from  Gold  by  j^qua  fort  is  ^  is  called 
in  Latin  ^mrtatio     and  deierves  a  particular  Con- 
fideration.   If»  for  Inftancc,  Sil'rer  and  Gold  eon* 
founded  in  one  Mafs,  an  J  the  Gold  is  not  Icfs  rii  an 
one  third  Part  of  the  whole  Mais  with  regard  co  the 
Weight  i  then  the  bed  Aqua  Forth  poured  upon  it 
is  not  capable  of  diffolving  the  Stiver  ^  but  if  you  add 
more  Silver  to  this  Mafs  melting  in  the  Fire ;  then 
indeed  Jqua  Fortis  poured  upon  it,  when  it  is  grown 
cold,  will  corrode  the  Silver  trom  it :  which  is  aMb 
the  more  ftrongly  performed,  as  the  Quantity  of  the 
Gold  is  !efs  tinin  one  third  Part  of  the  whole  Mafs, 
But  Experience  has  taught  us,  that  Aqua  Fortis  A\U 
foives  Silver  inixt  with  Gold  quickly  enough,  when 
(he  Gold  conftitutes  but  one,  and  che  Silver  dhm 
ijuarter  Pares  of  the  Mafs  t  Nay,  if  the  Solution  is 
not  too  impetuoufly  performed,  the  Gold  conimonly 
retains  in  fuch  a  Proportion,  without  any  Alteration, 
the  fame  Figure  which  the  whole  Mafs  had  beimt 
the  Difiblucion;  fo  that  in  this  Cafe  there  b  ho  Rea* 
(on  to  apprehend,  chat  the  Gold  torn  into  minute 
Particles  will  be  difllpated  in  part:  which  can  hardly 
be  prevented,  when  the  Silver  excteda  the  thict 
quarter  Parts  of  the  Mais  with  regard  to  the  Gold 

•  la  EngliOi 
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Tbexe£9i:e,  Artificers  make  ic  meir  Studjfn  aivq^s  tm 
obfcrve  txsi&ly  the  Proportioa  juft  meptjfNied; 
Wbeocc,  tbc  Rcafaa  wd  Origine  of  ihc  Name 
^ariatio  f,  is  fclf-cvident, 

CorolL  Now,  tron;  what  has  been  faid  (§47x.^U  i& 
•afy  to  oooclud^  how  tallaciou^  the  ExaiDination  is 
nade  wuh  A^uA  jPrnu  alone  (§  303.)  of  the  Qold 
that  has  been  rubbed  againft  the  Touch-flone. 

473.  Edulcoration  *  is  called  a  kind  ot  moid 
((47  T.)  Soiiuipn,  when  the  foiine  fart  adhering  to 
H  ^cxly  not  diflbluUe  io  Water,  is  diiSblved  by 
ftn  aqueous  Fluid ;  and  iheo  the  Solution  is  ieparated 
from  the  remaining  Solid,  either  by  lubfiding,  or  by 
1)911^  pi^Ocd  through  a  Jr  iUre^  and  this  is  repeated 
K>fer  aod  ovfr^  till  there  remaiaa  no  icolibleQuantiqf 
of  the  faline  acrid  Body. 

474.  It  is  proper  in  this  Operation  f§  473.)  to  in- 
iacge  the  Surface  of  die  Body  to  be  edulcora&ed,  by 
pounding  of  ir^  that  the  SplutH»  may  have  a  fpeedier 
Sticccfi :  for  which  Purpofe  indeed,  tliey  moteover 
break  it  in  Pieces,  or  ftir  ic  with  a  Stick  :  That  all 
the  Paiticies  o^  the  Body  to  be  edulcorated,  which 
ocbcrwife. would  fink  to  the  Bottom,  may  on  aii  Parta 
fceconiiguotts  to  die  Particles  of  tlie  warning  Fluid : 
by  which  Artifice  all  Solurions  are  facilitated.  Like- 
wife,  boiimg  Water  is  lometimes  requifite:  for  the 
Heat,  by  the  inward  Motion  and  Rarefa^on  it  oc- 
cafions,  promotes  in  an  ezcraordinary  Mapner  all 

line  Solutions.  '  , 

475.  However,  a  perfect  Ablution  of  the  Salt,  is 
notalwayn obuined  by  this  (^474.)  Method:  for,  as 
evcfy  Flurt  of  the  Menftruum,  contains  in  it  a  pro* 
porcioDable  Qpantity  of  the  Body  to  be  diflbhred 
(§  471),  and  there  remains  aivvay^i  ioiue  Part  of  the 
l^ailixuiun  m  the  Body  to  .be  edulcorated ;  ius  a^ 
nrident aa  Light  itlelt,  that  there  renuios  at  the,  isune 

f  That  is,  literally  tra^flafcd,  T^utih.ng^  becaufeiiic  Gold 
be  but  one  fourth^  when  the  Silver  \%  ihi€e  jQurtht, 
^  Or  waihing  from  the  Sales. 
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Time  a  proportionable  Part  of  the  Salt,  aolVering 
to  the  rcmaitting  Quantity  of  the  Menftruuni.  Let 
us  take  for  an  inftanoc  the  fait,  aUuiine,  Afiits  of 

Woods:  pour  upon  them  hot  Water;  make  thb 
'  boil  together  with  rhem  tor  foine  Time*  and  then  by 
Pecanrarion  or  Strammg»  feparate  the  Lye  horn  ih& 
reft :  There  wiU  rcihain  at  Icaft  one  quarter  Part  of 
the  Lye  among  the  Aftie»;  and  of  Courfe  atfoapro^ 
portionablc  fniall  Part  of  the  ciilTolvfd  Salt  itfelf r 
pour  Ircfli  Water  a  I'econd  Time,  a^d  decant  it:  A. 
Quantity  of  Salt,  though  much  leis  conllderable,  viU 
for  the  fame  Rcafon  again  remain  \  and  fe  on  for 
ever.  For  \vliu:h  Rcalon,  this  Op^ratlua  mull  be 
repeated,  at  lead  fu  uhcn  as  that  there  retnaios.buia 
very  fmall  and  infenfible  Portion  of  Salt. 

CaroU.  HcQCi ,  the  Reafon  is  plain,  why  -Calxs  of 
Gclil  and  Silver  made  with  Acids  are  lb  frequently 
reduced  with  great  Lofs :  for  the  Acids  as  yet  ad- 
hering, being  agitated  by  an  impetuous  and  efpedalif 
an  op;:n  Fire,  carry  a  great  Quandty  of  Metal  away 
them  j  not  even  excepting  y^yr/^?  Fortis '\t{t\i% 
which  ncvcrcl'elef?,  fjid  ro  be,  and  in  reality  is  oi 
a  5xing  Nature,  but  that  only  wuh  certain  Limits.  ' 

476*  Precipitation  is  called  moift,  in  German 
jTallitug,  when  a  Body,  which  has  been  diiTolved 
7§  4/1.)  the  n)Oiil  way,  is  again  driven  out  of  the 
Ddlblvtnt,  lo  either  to  fwim  in  the  Mefittruum,  or 
to  fink  to  the  Bottom  of  it :  which  moft  commonif 
looks  like  Powder;  but  the  Separation  of  the  Men« 
llru  11(11  liom  rhe  BoJy  precipitated^  is  atier wards 
per/oraicd  by  either  decanting,  or  tikrating. 

477,  This  Operation  (§  47«>0  is  performed,  either 
by  extra£tingf  or  evaporating  in  a  gentle  Fire,  the 
diliulvm^  Menftruuni  out  of  the  fixt  diffblved  Body  j 
or  by  adding  fucha  BoJy,  as  is  greedily  diffolvedby 
that  Menftruum :  as  if  one  Metai  difiblved  in  an 
Acid,  is  precipitated  by  another  Metal,  or  by  alka^ 
line  Salt;  for  Inftance,  Silver  diflblved  in  AfM 
Fcrtis^  |)reci[)ir ired  by  Copper,  Copper  by  Iron, 

Iwii  by  Ziuk,  and  ail  Meuis  and  Scmi-Meuls  either 

partly, 
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partly,  *or  intirely  by  por-Aflies,  volatile  ^nd  urinous 
Salts.  In  fhort,  a  Precipitation  is  alio  made  by  pour-* 
ing  fuch  Things  as  cannot  difiblve  the  Body  in  hand, 
cither  alone,  or  joined  to  a  Menftruum  that  coit;ins. 
thefaid  Body,  or  at  Irafl  difTolve  it  in  another  Man- 
ner, or  even  in  a  leflcr  Qiiantity,  than  if  the  A^/r;;-, 
llruumhz.i\  at  firfl:  been  ufed  pure.  In  the  firfl:  Cafe, 
a  total  Precipitation  is  performed,  as  may  be  Teen  in 
tfic  Precipitation  of  Silver  our  of  A^ua  Fortis^  made 
by  Spirit  of  Salt.  In  the  fccond  Cafe,  a  great  Dc- 
turbation  and  Precipitation  is  made;  but  a  ft-cond 
Solution  foon  follows:  As  it  happens,  when  Iron  be- 
ing diffolvcd  in  /Iqua  Fortis^  "yoKx  add  to  it,  in  a  pro- 
per Manner,  a  Liquor  perfeftly  clear  from  alkaiinc 
fixt  Salt:  but  then  there  remains  moft  commonly  a. 
certjun  Parr,  which  is  not  perfectly  diffolved  a  fecond 
Time.  In  the  third  Cafe,  there  is  but  a  partial 
Precipitation  made:  You  will  have  an  Inftance  of 
this,  if  Mercury  diflblved  in  Jqua  Forlis  faturated 
with  ir,  is  precipitated  by  common  or  ammoniac 
Salt,  or  by  their  acid  Spirit.  A  Precipitation  is  alfo 
fometimes  made  by  adding  only  a  Quantity  of  Water 
to  dilute :  Such  is  that  made  with  Regulus  Antimouii^ 
diflblved  in  Spirit  of  marine  Salt,  or  in  Aqua  Regis : 
For  thefc  Menjlrua  do  not  diflfolve  this  Semi-Metal, 
unlcfs  they  are  concentrated. 

478.  All  this  Precipitation  (§  477.)  is  helped  on 
by  a  moderate  Heat  by  Means  of  which  the  preci- 
pitating Body  enters  more  eafily  into  the  Menftruum. 
Then,  you  muft  have  a  confiderable  Quantity  of  Wa- 
ter to  dilute  with,  except  in  the  firft  Kind  of  Preci- 
pitation: For  moft  commonly,  the  more  concentrated 
Diflblutions,  affume  the  Confillence  of  a  Parte,  fo 
foon  as  the  precipitating  Body  is  added  to  them ; 
which  hinders  this  from  mixing  equally  with  the 
Solution.  *  r  •  ^  . 

479.  We  might  annex  to  moid  Solutions  {§  47»») 

the  Elutriation  *,  which  is  made,  when  folid  Bodies 

■  }  ■ . 

\ ,      .  '     -  . 

•  Or  wafhing  with  plain  Water. 

O  3  not 
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not  dinblublein  Water,  are  feparated  from  each  other 
by  Water  very  well  ftirred,  fo  as  that  the  lighter,  to- 
gether with  the  more  fubtle  Ones,  may  be  forced  out 
of  the  Water,  and  the  heavier  and  more  folid,  that 

is,  thofe  which  refifi  more,  may  remain,  ai:  ihe  Bot- 
tom of  the  Veflcls.  See  what  was  faid  bexbre  (§  337.) 
of  this  Operation* 


CHAR  VI. 
Of  tie  Bffe&sand  Ufe  of  the  Art  of  AssATiHGt 

4^0,  ri^HE  chief  Effefts  of  the  Art  of  Affaying^ 
X  are  to  purify  Mecals,  Seoii-Metals»  and 
other  FoflTils,  of  all  the  heterogeneous  Bodies,  they 
arc  found  mixt  with  by  Nature,  and  to  fepara«^  them 
therefrom  :  Nor  has  the  Affayer  any  other  Aim  m 
all  his  Undertakings,  as  will  more  clearly  appear  in 
our  praiftical  Part :  For  which  Reaibn  we  Ibail  not 
at  prefent  defcend  to  Piarticulars. 

481.  Nor  is  it  very  difficult  from  thence  to  con-* 
ceivc,  how  ufeful  and  nectiiary  is  that  Art,  which 
$it  the  fame  Tinie  that  it  confifts  in  the  K.oowledgc 
and  Separation  of  Minerals,  and  in  the  appropriating 
them  to  the  Ufe  of  Men,  afR)rds  bcfides  an  infinite 
Number  of  Benefits  to  Chemifts,  Hmdicrafts,  Phy-i 
iiciar  s,  Naturahfts,  Mttallurgiits,  i3c.  Xhc  Arf 
of  Aifay ing  i$  nothing  t^t  Mefallurgy  broughl  into  • 
narrower  Compafs:  Therefore,  whoever  has  per-« 
ceived  the  Ultfulnefs  of  the  Latter,  can  never  que- 
ftion  that  of  the  1^  ormcr.  For  if  the  Pi;opmk^  an4 
Nature  of  a  Mineral  found,  were  s»>t  previouflyr 
deteAed  by  docimi^ftica)  Operations;  wlboi  Hv/dA 
dare  to  be  at  fo  confiderablc  Charges,  for  the  making 
of  a  greater  Apparatus  f  which  mull  be  chiefly  un-» 
derftood  of  Silver,  and  of  the  Gold  concealed  in  it: 
iiecaufe  thcfe  Metals  are  moft  comnionly  fo  inti« 

mately 
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inatelj  adherent  to  other  Metals,  that  they  cannot 
be  diltinguilhed  by  the  bare  Sight. 

482.  Bcfides^  Affaying  is  neceffary  to  the  other 
Arts,  wherein  the  Knowledge  of  the  Mixture  or 
Purcnefs  of  Minerals,  as  well  as  the  Purifying  of  them, 
or  the  feveral  Compofitions  thereof,  are  required.  . 
For  this  Rcafon,  its  Ufcfulnefs  is  very  great,  chiefly 
in  that  Part  of  Phyfick  called  the  Materia  Medico: 
Becaufe  there  are  a  great  many  Minerals  made  ufcof 
in  Medicines  :  Therefore,  a  Phyfician  muft  know 
them,  as  fo  many  Inftruments  of  his  Art:  Unlefs  he 
will  run  an  equal  Chance,  of  either  hurting  or  doing 
Good,  or  even  of  doing  nothing  at  all.  This  will 
be  cafily  granted  by  every  one  that  knows,  how  fc- 
cretly  the  molt  poilonous  Minerals,  fuch  as  Arfenick, 
Copper,  Lead,  isfc,  lie  bidden  in  all  the  Species  of 
Minerals:  So  that  all  of  them,  whatever  they  may 
be,  ought  to  be  previoufly  committed  to  theftrifteft 
docimallical  Examination,  before  they  arc  received 
i{UO  the  Shops  of  Apothecaries.  •  • 

483.  But  they  above  all  btftow  their  Trouble  m 
vain,  who  being  ignorant  of  the  dociniaftical  Art, 
yet  attempt  to  make  alchemical  Operations,  as  thefe, 
among  other  Particulars,  have  in  view  both  the  Per- 
fcftion  of  Metals,  and  a  thorough  Knowledge  of 
them.  Nor  is  there  any  more  ridiculous  Thought, 
than  to  pretend  to  bring  Metals  to  a  greater  Degree 
of  PerfeAion  and  Purenefs,  and  at  the  fame  Time  to 
be  ignorant  of  the  common  Knowledge  of,  and  the 
Manner  of  feparaiing  them,  a  Title  they  give  to  the 
docimallical  Art  *.  Whence  it  is  no  wonder,  that 
Quacks  and  Boafters  very  frequently  fpend  great 
Riches  about  the  moft  trifling  Operations. 

484..  The  utility  of  Affaying  extends  alfo  to  the 
Art  of  making  Glafs.  When  any,  for  Inftance,  has 
a  Mind  to  make  Glaflis  of  the  Colour  of  Jewels  f . 

•  By  way  of  Contempt. 

t  Thas  are  made  the  Paftes  for  imitating  txitique  Gems ;  and 
oatKb  depends  (he  whole  An  of  Eiutmeling. 

O  4  For, 


zoo  .  :      Ti&^  Art  of 

For»  in  ordor  to  this^  die  Cfltats  of  Meeils  tie  moft 

commonly  ncccffary :  Bccaufe,  the  Calx  of  every 
Mewl,  even  the  leaft  Quantity  of  it,  tinges  GlalTcs 
.with  a  rpeciikk  C(>lour.    Therefore,  that  yeu  may 
with  Cenaiiity  produce  the  Colour  defired,  it  is  oe» 
etflary  tliat  your  Met tf  the  utmoft  Purenefs  : 
Now,  this  can  never  be  eficCLtd  without  clocimaftical 
.Operanoo&s  Jror,  whrrvbuconc  tboufandth  Fart  of 
'jMetal  mixes  to  thb  Tiitt  tif  which  GI«(s  is  made, 
chat  is  CO  the  Mixture  of  Sails  and  Flints,  to  which 
Lichargc  or  Lead  Calx  is  fometinaes  added,  your 
Qla^  isr^i^n^dii^ely  tioged  with  lome  Colour» 
whercns  it  ^as  CO  have  nonr«  but  be  quite  cryftaliinc. 
.But  if  you  are  willing  to  give  your  Glafs  a  ceroun 
Coluur,  to  be  produced  by  the  Addition  of  one  or 
many  Metals,  another  Metal  mixt  with  it  in  ever  ib 
fipail  a  Quantuy,  changes  it  entirely  ;  heoce  it  is(b 
very  difiicuic  to  give  thd  pureft  Ruby*Cbioiirto 

Glafics.  -  *   

485.  But  the  Knowledge  of  the  Art  of  Allaying, 
Js  likcwife  abfolutely  necelTary,  in  the  making  of 
phyficai  £xperii2ient$,  cfpecially  foch  as  have  a  Re* 
lation  to  the  Nature  of  Fire,  and  its  EflFcfts  upon 
mineral  Bodies;  That  you  may  know,  whether  the 
Body  under  Trial  is  pure,  or  no:  Unlefs  yoii.i>a<gc  a 
^Mind  to  indicate  ao  uncertain  Caufe  for  a  ceridki 
*one,  and  to  fee  always  fome  new  Event  Ptfultiag 
J  from  the  Repetition  of  the  fame  Experiment.  I 
.might  here  aJledge  maoy  Reaions,  to  dciponllratc 
:  this  Airertk>n :  Were  I  not  obliged  either  to  call  ia 
Queftion  with  great  Reafon,  or  intirely  10  aanibihte 
ihofc  Experiments,  which  are  fo  much  valued  by  the 
Multitude,  and  illuftrated  with  Speculations  which 
their  Authors  are  extremely  food  of.   But  4  IVerd 
to  ibi  IFtfi  is,enoHg'h  I 

m 
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:  ,/  V  i^.R  .T  the  Sbconp, 

'  Being  the  Practicb  of  ASSAYING. 

'Wicrtin  thi5  Manner  ofj)erforming  the  doci^ 
"  '  *   awjtical  P/ocefies  is  taugUt,. 

\!  Preliminary  JX/courfe* 

Hcmifts  call  Proceffes  thofe  Apparatus's,  by 
'^' '  '  which  they  perform  thole  Adlions,  whereby 
certain  determined  Changes  are  produced  in 
^  bbje^s  of  their  Art*  Therefore  they  have  been 
another  Pfkce  (Part  I.  §  443.)  called  Operations. 
Tor  as  a  fimple  A6lion,  when  alone,  cannot  always 
cffeft  the  defired  Change;  it  is  eafy  to  conceive 
thaf,  not  oiUyijmple  Operadoni»  bucalfo  niamr  ^ 
tfaMt  coo^Ined^  together  in  atltotiilUid  diSerent  Man* 
ners,  are  comprehended  in  the  Proceffes.  Whence  it 
happens,  that  fo  great,  nay,  an  infinite  Number  of 
Procefles  may  be  compofed  of  the  fcw  Operations  we 
hare  (Part  I.  Chap.  Y.)  mentioned:  For  according 
as  thefe  are  varioudy  employed  and  managed  about 
the  (ame  Subjcft,  fo  there  arc  many  various  Proceffes 

occafioRcdt 
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oocaiioncd»  and  as  rr.any  Ei&ds  prodoced  upon  the  . 
Object ;  though  chefe  different  Series  of  Operadons, 

do  not  always  ar.lv.er  i**c  Inient.cn  of  the  ArLiriCcr. 
Therefore,  as  the  Change  of  the  Subjed,  which  is 
our  chief  f  urpok>  canooc  le  periedea  in  the  Pro* 
cefles  by  a  fimple  Opetacioo ;  it  is  evident,  that  we 
cannot  here  proceed  according  zo  that  Series  which 
we  have  given  fPan  1.  §  4-tS),  in  rhc  Table  of 
Operations-,  partly,  becaufe,  in  the  proceediAg»  the 
greateft  Skill  confifts,  in  chufing  the  Operations  necef^ 
fary  for  the  Change  proportionably  to  the  Variety 
of  the  Subjeft,  and  the  Intention,  and  in  compofing 
them  fuitabiy  ^  which  cannot  De  done,  when  any 
Frocels  is  refolved  into  its  Ample  Operations,  and 
thefe  afcerwards  grammatically  referred  to  one  and 
the  fame  Clafs :  Partly,  btcauic  a  great  many  che- 
mical Operations,  not  properly  belonging  to  our 
SubjeA,  nor  even  mentioned,  are  often  made  ufeof 
in  a  fubfidtary  Manner;  for  Inftancct  DiftiUacioiii» 
Evaporations,  Cryftallization?,  and  the  like.  Fort 
in  the  Explication  we  are  about  to  give  of  the  doci- 
maltical  Procefles,  our  chief  Regard  muft  be^  co  la* 
tisfy  the  Underilanding  rather  than  the  Meouxry  of 
Beginners  that  it  may  be  an  eafy  Matter  for  them 
to  imiutd  the  ProceCts  explained  to  them.  We  gain 
the  fir(t  of  thefe  Ends,  by  giving  the  firft  JBi^ok  10 
tbofe  Proceifes»  which  being  of  themfelves  inteUi^K 
ble,  require  not  the  Knowledge  of  the  following, 
but  are  rather  of  Help,  for  the  better  Underftanding 
of  them,  or  at  leaft  fuppofe  nothing  ot  wiiat  tolr 
lows,  that  may  not  unmediateiy  be  explain^  in  a  feir 
AA^ords,  or  be  underftood  from  what  precedes^  by 
Help  of  a  fcort  Theory.  Likewife,  thofe  that  are 
n^.oieeafy  to  be  done,  muft,  as  much  as  poffible,  beput. 
befoxcthe  more  difficult.  Then,  if  many  OperatiiM)^ 
are  required  for  f  roducing  the  £fit^  it  will  be  pr«^. 
per  to  divide  the  whole  Jpparalns  intofome  Proceffcs» 
left,  being  fo  numerous,  tlicy  ftiould  perplex  one 
another  and,  as  much  as  poiiible,  to  confidcr  fepa- 
ratdy  the  different  Changes»  after  having  deduced 
4  them 
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ihcm  fcparately.  For  the  fame  Purpofe,  likcwifc,^ 
we  fhall  fubjoin  to  the  Defcription  of  every  Jpparatus^ 
the  fcveral  Manners  of  proceeding,  and  every  Thing 
moreover  to  be  obfervcd;  left  all  thcfe  things  being 
difpcrfed,  fliould  avert  the  Attention  from  the  De- 
fcription itfelf  of  the  Work,  or  puzzle  the  Beginner. 
Bur,  it  will  not  always  be  poffible  to  fulfill  every  one 
of  the  Rules  hitherto  eftablifhed;  becaufe  the  Firft 
.  and  Second  chiefly,  will  now  and  then  bear  an  Ex- 
ception, to  avoid  a  greater  Inconvenience.  For  this 
Reafon,  it  is  not  always  convenient  to  give  the  firft 
Rank  to  the  more  fimple  ProcelTes,  becaufe  they  are 
performed  with  greater  Difficulty-,  nor  to  give 
it  always  to  xht  more  eafy,  becaufe  they  require  a  pre- 
vious Knowledge  of  fomc  of  the  foregoing  to  hd 
brought  to  their  PerfetSion.  We  muft  then  be  al- 
lowed, to  fclcft  feveral  Series  of  ProcelTes,  arui  ou€ 
of  thcfe,  well  compofcd  among  themfelves,  to  efta- 
blifh  the  moft  convenient  Order.  We  then  thought 
it  very  proper,  to  begin  with  thofe  Proceffes  which  arc 
made  with  Silver  and  its  Ores:  For  in  thefc,  there 
is  no  Neceflity  but  of  a  fimple  Separation  of  the  he- 
terogeneous Bodies ;  and  even  this  is  performed  by 
Additions  more  fimple  than  in  the  others;  wherein, 
bcfides  this  Separation,  an  intimate  Combination  of 
the  Pblogijlon  is  required,  for  a  Reduftion  into  a  me- 
tallick  State.  Next,  the  Effcft  of  the  Menjirua  is 
moft  commonly  evident  to  the  Senfcs,  in  Operations 
made  upon  Silver,  during  the  Adlion  itfelf:  Where- 
fore, the  Degree  of  the  Fire  may  be  meafured  as 
with  the  fureft  Thermometer:  Which  does  not  fuc- 
cced  fo  well  in  the  Procefles  to  be  ufed  for  the  other 
Metals;  becaufe  thefe,  moft  commonly,  muft  be 
treated  in  clofe  VeflTels,  on  account  of  their  Dcftru- 
ftibility.  And  this  Dcftruftibility  itfelf  is  the  Caufc, 
why  thcfe  Proceffes  fo  feldom  meet  with  good  Suc- 
ccfe;  becaufe  the  Grcatnefs  and  Duration  of  the  De- 
gree of  the  Fire,  are  very  difficult  to  be  exactly  de- 
nmnined,  and  the  Effcft,  while  it  is  produced,  can- 
not be  feen;  but,  when  the  Proccfs  is  finilhed,  then, 
•  indeed. 
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indeed,  and  no  fooncr,  you  are  callable  of  determtn*» 
ing,  whether  it  has  fucceedcd  well,  or  no.  BcfidcSi 
a$  Metals,  Semi-Metals,  and  the  9lhcr;^iiitisils,fal^ 
of  cbem  iHideigo  a  Trbrf»  to  luiofr  wbecbcr  there  ii 
any  Silver  in  them ;  their  Difpofidon  in  the  Fire 
and  in  the  leveral  Menlhua,  appears  with  the 
greated  Evidence  in  tbeJU:  Procci&$i  ^  its  tbc 
Froceflet  to  be  madftwitb-  them  iiftefvrvtis,;  ^-iii-. 
deed  very  much  faoUtuted.  Thefe  Prooeflesimiftbe 
Ifollowed  by  thofe  that  are  made  upon  Gold  :  For 
thcfe,  in  jsaDy.Rcfpec^b,  have  a  great  Affinity  with 
the  fotrgoiogs  btfides  that  botJi  a  greater. Vancqr 
of  Operations,  and  ppv  and  then  difficult  maooal 
Works,  are  met  with  in  thefe.  The  Rcafon  of  the 
Order  in  which  the  Procefies  are  to  follow  each  othcr^ 
with  die  other  Minerals^  will  eppov  fiwu-.the  Way 
kfelCof  ticiiiiig  them. 
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SILVER,  and  its  OREa 
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Pmtpitahon  qj  Silver  (Part  I.  §  45  a,  467  J  made  wib 
Ltad ;  by  itmimimk  m  if  in  i^'^fyfibk  pr^fir 
{iM.  §  3^6—3^80  ^4  improper  {Hid.  |  38^ 
^390  Ore.  .  - 

T'^^  Apparatus. 

I.  TAOUND  the  Ore  in  a  very  clean  Iron- 
1-^  Mortar,  into  iinc  Powder.  Of  this  weigh 
JL  oncdoci naafticfti Centner  (Pars.  1.  §  275}} 
and  eigM  chciiee  Ceommof  grsiulaied  Lead. 

f .  Then  hsvett  hand  chcdocimaftical  Teft  (Parth 
PLl  I.  /7^.  7.)  which  niuft  not  hav^  as  ycc  ki  vcd 
to  any  Operation :  Pour  into  it  about  half  of  the 
granulated  XiCad  (N^.  i*)  and  fpread  it  with  your 
Finger,  through  the  Cavity  of  it.  Then  put  upon 
ibis  Lead  the  pounded  Ore  (N''  i),  and  then  cover  it 
quiie  with  the  Rtinainder  oi  your  granulated  Lead. 

3.  Put  the  Tcft  thus  loaded  under  the  Muffle  of 
die  lOay-Furnace  (Part  L  Plai.  lU.  Ftg.  I),  and  ia 
ihe  hinder-Part  of  it:  Then  make  your  Fire,  and 
incrcafc  it  by  the  Degrees  mciuioncd  (ibid,  %  235.^ 
if  you  look  through  the  Hole  ot  either  of  the  Sliders 
{iki.  Phi.  UL  Fig^  I.  m.  m.)  you  wiil  foon  (be,  that 
the  pounded  Ore  will  be  railed  out  of  the  melted 

JLead,  and  fwim  upon  it.    A  little  after,  it  will 

grgvr  daauny»  mcltt  and  be  thrgwn  towards  the 

Border 
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Border  oT  the  Teft  v  Thm  die  KirfiKe  oF  the  Loui 
will  appear  in  the  Middle  of  the  Tcft,  like  a  brigiu 
Difc,  aad  you  will  ice  it  fcnoak  and  boii  (Jkid.  §  ^fS). 
S»  foaa  «t  yco  lee  dus,  k  will  be  properoi  dtnoiMi 
the  Fire  a  (mall  Matter,  for  a  Qparter  of  an  Houi; 
fo  as  that  the  boiling  of  the  Lead  may  almoft  ccafe. 
Then  again,  increafe  the  Fire  to  fuch  a  Degree» 
chat  til  may  turn  into  a  thin  Fliikl«  and  ibe  Leri 
may  be  ieen,  at  before,  fmoaking,  and  boiliog  wdk 
gr^t  Viokncc  :  I  he  Surface  of  k  ihea  will  diminilb 
by  Degrees,  and  be  covered  over  with  a  Maft  of  Sco- 
ria*!* Finally,  have  at  Hand  an  Iroo-Hook  {Pmnl, 
Plat.  IV.  Pig.  VI.)  ready  beaced,  wherewith  the 
whole  Mafs  mult  be  ftirrcd,  efpecially  towards  die 
Border  \  that,  in  Cale  any  fmall  ParccU  of  the  OiC 
ik)t  yotdiiTolved  ihould  be  adherent  tbcnct  ibcy 
be  brought  down,  taking  great  Caic,  not  tai  fttrr  mj 
the  Icaft  rhing  out  of  the  Tcft. 

4.  Now,  if  what  is  adherent  to  the  Hook  during 
the  ftirring,  when  you  raife  it  above  the  Ted,  mdts 
c)uickly  again,  and  the  Extremity  of  the  Hook  groiii 
cold  is  covered  with  a  thin,  fmooth,  Ihiniag  Cruiti 
it  is  a  Sign  that  the  Scon  hr  at  ion  is  perfect  ;  and  it 
will  be  the  more  fo,  as  the  laid  Cruit  adherent  to  tlia 
Hook,  (hall  be  coloured  equally  on  e^ry  Side.  But 
in  Cafe,  while  the  Scoria's  arc  ftirred,  you  perceive 
any  confidcrahle  Clammiiiefs  in  them,  and  when 
they  adhere  in  good  Quantity  to  the  Hook  thoogjii 

Suite  red  hot,  and  are  inequally  tinged,  mod  kem 
ufty,  or  rough  with  Grains  interfperfed  here  and 
there,  it  is  a  Sign  that  the  Ore  is  not  entirely  turned 
to  Scoria's.  In  thisCaie,  you  mud  with  a  Hammer 
fbike  off  what  hi  adherent  to  the  Hook,  f»(verin 
it,  and,  widi  a  Ladle  {iM.  Plat.  W;  Pig^  Xi),  pot 
it  again  into  the  Tcft,  without  any  Lofs  or  Mixcurc 
of  any  foreign  Body,  and  conctnue  tlie  hxtt  m  tho 
&me  Degree,  till  the  Scoria  ba5*ro|isired  its  Pecfc 
Aion  and  the  above-ifi^ntlori^d  C^alities«  Ttmoom 

obtained,  take  the  I  ell  with  a  Pair  of  Tongs  ^/i^/J* 

flat.  IV.  F^Ah)  out  of  the  hn^       pour  ^xad 

together 
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Ugahn-  witli>  «beicei»  rtMttmiiDg  upon  ie,  >  bte.-k 

Cone  {Hid.  ^  224,  ^25.)  made  bot,  and  rubbed  with 
Taiiow.  Thus  will  the  firfl:  Operation  of  the  Proccls 
bfiipeiformed^  whick  does  not  coaunQoiy  iadttKl  laft 
flwvfeiclKe  C^aneis  of  an  Hmt « ' ' 

5.  With  a  Hamoier^  ftrike  the  SceriaTs  off  from 
the  Rcgulus  grown  cold,  and  again  examine  whether 
tticy  have  the  Charafterifticka  4.)  of  a  pcti^A 
Soori^eik»  c  they  bave,  jmi  Wf  cbencc  «w» 
Aide»  ihaC'  4wi  Stlm  4wi  bcea  tMcipiMed  out  -  of 
ih»  Ore  curaed  to  Scoria%  and  received  by  the  * 

."WJam^lisi&orification  iafts  longer  than  (N^  4J 
M  iMMoned^  the  JLead  at  kft  mma  to  Scoria's,  or 
litharge  and  the  Silver  remains  collef^d  at  the 
Bottom  of  the  Veffcl :  But  the  Fire  muft  be  mode-  • 
ptdfi  iuppiiedy  and  tha  VtsflSsla  be  extremely  good# 
« to  pradoce  this  Eflfedi  for^hey  feldom  refift  to  the 
Strength  of  the  Scorhi^  of  Lead  long  enough,  fo  as 
that  the  whole  Scorificacion  of  the  Lead  may  be 
*^lg^t  to  an  End  :  Wluch  has  afterwards  this  In- 
canwcriopcyy  that  the  Silver  is  diffipaicd  by  Grains  ift 
Aefinall  IMiofm  of  the  corrodedbOie,  and  can  haFdIf 

be  well  col'edcd  again,  when  the  Ore  has  but  little 
Silver  in  ic  :  Nay,  there  is  ftill  more  Time  to  be 
foofumed,  to  olitain  the  peafisfk  Deftru&ion  of  the 
tmi,  by  MeamofthcoQinbioQd  AftkmsfiftheFife 
end  Air,  becaufe  the  Scoria's  fwimming  at  the  cop 
mrd  it  ccmfidcrabiy. 

SlkUfemtiM^afms  of  tkiPrcce/i.^ 

•  f.  The  State  of  the  Silver-Ore  depends  upon  the 
Fkeftpce  of  Sulphur  aad  Arfenick.:  Both  thefe,  when 
tlHf  aftoocmyftronglyBiherenttotheSibert  and 
WWII  the  Oreii  fafokm  uiall,  and  ewnded  widely 

in  a  fmail  Quantity,  are  in  Part  ealily  difllpaad  by 
ehe  Rre^  and  in  Part  abforbed  by  tlic  Lead  (Part  1. 
.^^96»  ij^CtrpiL  2.)  theligbaer.Aetei  whichlwiei^ 

Mln  upon      Jbama  htcanm  xUf  olaaMf  bf 

A  means 
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by  fmall  Holes,  lets  the  Reguius  flow  out  of  it. 
The  Vcfltls  that  are  moft  fubjeft  to  this  Inconveni- 
ence, are  thofe  in  the  Materials  of  which.  Lime, 
Plafter,  and  Chalk  are  mixt  :  Nay,  thefc  Bodies, 
which  are  of  their  Nature  refracTtory,  being  eroded 
during  the  Sconiication,  at  the  lame  1  ime  commu- 
nicate a  great  Clamminefs  to  the  Scoria;  fo  that  a 
great  Quantity  of  the  Mafs  remains  adherent  to  the 
1  eil,  in  the  Form  of  Protnbci  aiices,  when  you  pour 
it  out;  whereby  a  great  many  Grains  of  the  Jtiegulus 
are  detained. 

6.  There  are  a  great  many  Aflaycrs,  who  take 
for  a  Sign  of  the  Compleatnefs  of  the  vScorification, 
fhe  Qiiancity  of  the  Scoria: that  is,  when  thefe  have 
covered  the  whole  Surface  of  the  Lead.  But  this  is 
▼ery  uncertain :  For,  if  the  Teft  is  a  fmall  Matter 
narrower,  and  of  Courle  as  much  deeper,  or  if  you 
fcordy  Silver-Ores  that  are  lefs  rich  •,  then  indeed 
the  Regidus  of  the  Lead  will  be  covered  over  with 
the  imperfe<5b  Scoria,  long  before  the  Scorification  is 
f)erfeft.  The  Quality  ot  the  Scoria  is  a  much  furcr 
Sign;  and  thr  mull  ajipcar  quite  vitrified,  accorciing 
to  the  Defcription  of  it  given  (N**.  4.  o^  the  Appar.) 
In  the  mean  Time,  the  Colour  and  Brightnefs  of  it 
differs  according  to  the  Variety  of  the  Ore ;  how- 
ever, it  is  moft  coii.monly  brown,  or  black,  and  0- 
paque,  which  is  owing  to  the  Iron  and  Copper,  Ironi 
which  the  Ore  is  fcldom  altogether  free;  For  thefe 
Merals  tinge  Glafies  with  very  deep  Colours.  The 
Colour  of  Lhe  Scoria  is  fcldom  hall  nanlparcnr,  red- 
difli,  or  yellow,  like  Rolin.  But  when  thefe  Cha- 
ra(f\erifticks  are  wanting,  you  may  be  fure,  that  all 
the  Silver  is  not  yet  precipitated  out  of  the  Ore,  as 
it  ought  to  be:  Therefore  the  Fire  muft  be  in- 
Crcaicd* 


PRO- 
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PROCESS  IL 

TAf  Siptaraim    Siher  M  9f  tht  Regulus^  Pfoc.  1. 

tapOit^  (Pm  I.  §  454 J 

THE  Separation  of  Silver  out  of  Lead,  when  it 
has  been  precipitated,  and  received  by  fhe 
Lead,  may  indeed  be  intireiy  made  by  the  yfpparaius 

of  the  rurcgoing  Pio^cls  as  well  as  (Proc.  I,  Appar. 
N®.  5).  But  this  Method  is  tirelomc,  on  account  of 
The  Inconvcniencics  mentioned  in  the  iame  Place  : 
Therefore,  the  Thing  is  better  done  by  coppelling. 
But  for  thisReafon  a  Scorification  mufl:  precede;  that 
ihofc  Bodies,  wh.ch  greany  icfift  a  fufficient  Attenu- 
ation to  be  eficdled  by  the  Scoria  of  Lead,  may  be 
previoufly  feparated,  and  that  the  Addition  of  16 
great  a  Quantity  of  Lead  may  not  be  neceiTary. 

APPARATUS. 

t.  Put  into  the  docimafttcal  Furnace  under  the 

Muffle,  two  Coppels  of  the  lame  Bignefs  {Part  L 
PUu.  L  l^ig.  111.)  perfedly  dry,  and  of  fuch  Capa-* 
city,  that  they  may  contain  a  Regulus,  at  leaft  one 
third  Part  larger  than  that  which  is  to  be  put  into 

them  :  Make  a  ftrong  Fire,  that  they  may  be  red 
hot  for  a  Quarter  of  an  Hour,  or  more,  and  the 
aqueous  Vapours  vanifli  intireiy.  Then  free  your 
Regulus  quite  from  Scoria's,  by  feveral  gentle  Blows 
ot  a  ilaninKr,  wrap  it  up  in  a  clean  i*aper,  and  puc 
it  into  the  Fire  gently  with  a  Pair  of  Fangs  taking 
great  Care,  that  the  hollow  Surface  of  the  Coppcl  be 
not  hurt :  For  which  Reafon,  you  muft  alfo  take 
Care,  that  this  be  not  angular  or  rough.  Now, 
with  a  Ladle,  put  into  the  other  Coppel  as  many 
Centners  oi  the  iame  gtanulaced  Lead,  which  you 
have  ufed  {Prec^  foregoing)  tor  the  Scorification  of 
the  Ore.  All  the  Phenomena  will  appear  the  fame 
as  we  have  dcfcabed  ( Part  I.  §  jb;,  and  the  Scona\s 

Pa  which 
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which  are  perpetually  produced  by  the  Lead,  being 
caft  upon  the  ficrder,  wi)}  i(PDmedvtely  abforbed 
by  the  Coppel,  which,  on  this  Account,  will  be 

t'mpCLi  vvii.ii  ;^  yellow,  brown,  black  Colour,  ui  pio- 
portion  as  the  Scori^  fliail  kave  penetrated  into  it. 

2.  But  fo  foon  as  you  fee  the  Regulus  boil  with 
Violence  ind  Smoke^  ^uiiinilb  d[ie  Fire  a  little^  thiC 
the  ivr^  '  /;  nuy  for  the  greateft  Part  be  confumed 
by  a  middling  Hear.  Yuu  will  know  tliac  the  De- 
gree of  the  Fire  is  very  grcrat,  it  the  Smoke  proceed* 
ing  from  the  Lead,  is  driven  up  almoft  to  the  very 
Cieiiiig  of  the  Muffle,  and  M  the  Regulus  in  the  Cop- 
pel  h  gibb(jus  at  Toy)  :  In  which,  however,  the 
Quanncy  of  the  Metal  is  to  be  confidcred  :  tor  a 
large  M»&  of  Regulus  makes  die  fpberical  Segnieot 
low,  and  a  Jefler  one  makes  it  more  acute,  when  the 
lame  Degree  of  Fire  has  been  ufed  for  each  of  them. 
Then,  if  the  Coppels  are  fo  bright  with  the  fire, 
as  that  it  be  hardly  pofTible  to  dillinguifh  how  far  the 
Scoria  has  entered,  it  is  a  Sign  of  a  ftill  greater  De- 
gree oi  iii^  i  ire.  But  you  wiii  know  that  the  Decree 
of  tiie  tire  is  middling,  if  the  iurfacc  of  the  mckcd 
Metal  is  plain,  if  the  Smoke  does  not  rife  very 
high,  and  if  the  Coppel  is  coloured  by  the  Scoria's,  ^ 
which  Signs  inJicaie  that  the  Fire  wanu  a  Degree  of 
Force.  But  if  the  Smoke  wanders  to  and  fro  on  the 
Surface  of  the  Metal-,  if  this  is  aloioft  flat,  and  the 
£buUkioD  of  the  Scoria's,  which  are  like  Drops  of 
Fire,  is  but  weak,  and  their  Motion  languid,  if  in 
fhort  the  Coppds  appear  dark,  it  is  a  Sign  that  the 
Fire  has  iioc  its  fufFic  ent  Degree  of  Strength. 

3.  If  you  lee  the  Regulns  confiderably  dimini^hedi 
the  Fire  niuft  ftill  be  increafed :  The  Lead  being 
thus  conHdcrabiy  uiaiinilhcd,  the  _  bright  Sparkles 
will  ddappcar,  and  inllead  of  them,  you  will  lee 
ir;Vi,  as  it  were,  much  livelier  than  in  the  Beginning 
and  the  Middle  of  the  Operation,  quickly  moving 
on  the  Sur  ulc  of  the  ReguLus^  aiid  croffing  each 
ociier  many  difrcrcnt  Ways.  When  at  laft  all  the 
Lead  is  confumed,  the  ccnder  Skin  of  the  thia  Scoria. 

4  or 
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or  Litharge,  which  being  perpetually  reproduced  by 
the  Regulusy  had  covered  the  Surface  of  it,  is  as  it 
were  pulled  o^.  4f  the  Fire  at  chat  Time  is  not 
ftrong  enough  to  keep  the  Silver  In  a  State  of  Fufion  5 
the  Colour  of  the  Regulus  of  Silver  remaining, 
changes  iuJcienly  from  a  fainc  Hrc  Colour,  to  a  rtiin- 
ing  one:  Which  Brightocfs  is  called  in  German' 
IBUcittlt*  But  if  you  have  ofed  in  the  End  fb  great 
a  Fire,  as  that  the  pure  Silver  may  be  kept  in  Fufion, 
this  Alteration  of  Colour,  docs  not  appear,  but  the 
granulated  Metal  continues  to  fhine  bright.  Silver, 
in  the  Moment  it  grows  folid,  commonly  emits  out 
of  itfelf  Ramifications  iikt  a  Veget^ricfti,  and  which 
arc  fometimes  very  delicate  and  elegant. 

4.  When  the  Phenomena  above-mentioned  fN"^  3) 
have  been  fecn,  leaVc  the  Coppcl  Itill  one  or  two 
Minutes  under  the  Muffle;  then  ta^e  it  oiit,  and 
with  a  Pair  of  Tongs'  (Part  I.  Plat,  IV.  Fig.  III.) 
take  away  the  Metal  in  Grains:  And  if  any  Scoria 
or  any  Bit  of  the  Copp::!  fiiould  happen  a  Jhcre 
to  itp  wrap  it  up  in  a  Paper,  and  prefi  it  between 
a  ftrong  Pair  of  Tongs  or  between  the  Chops  of  ^ 
Vice  :  That  the  briulc  Drofs  may  go  off  without 
Lofs  of  the  Regulusi  which  fhall  be  very  wliite^ 
and  iuUof  foiall  Pits  underneath:  But  if  it  is  tinged 
with  a  neat  yellow  Colour ;  you  may  be  fure  that 
it  contains  a  great  Deal  of  Gold. 

5.  If  you  want  next  to  determine  how  much  Silver 
you  have  fetched  out  of  the  Ore,  put  in  one  Scale 
the  Silvcr-Rdgulus,  Which  has  remained  of  the  Ri* 
fulus  in  the  Scorifiication ;  and  pat  in  the  oppofite 
Soafc,  together  with  the  Weiuhts,  the  Regulfts  winch 
remainrd  in  the  orlirr  Coppel,  out  of  tin  fame 
Quantity  of  granulated  Lci !,  as' you  have  uied  for 
the  Sconiication :  For  the  Lead  by  Which  theScori* 
fication  has  been  made  contained  as  much  Silver  5 
and  this  has  ioinrd  itfelf  by  the  Force  of  trie  Opcr^- 
(luris,  to  tiie  lU^ulus  obtained ,out  of  the  Ore« 
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The  Ufe  and  Reafins  of^  the  Pmefs. 

1.  ^Vhen  you  arc  cluifiig  a  Coppel,  you  mull 
have  Regard  to  the  Capacity  of  it  ^  for  Inftance, 
whether  ii  anfwers  the  Quantity  ot  Metal  to  be  put 
into  it,  or  no.  Too  large  a  Size  is  no  way  detri- 
mental, but  only  ufclcfs.  Whereas,  if  it  is  too  fmall, 
the  Operation  does  not  fucceed  well.  For  if  the 
Coppel  is  loaded  with  too  much  Lead,  the  Infide  of 
it  is  at  lafl  corroded  and  fplic,  by  the  Litharge  into 
which  the  Lead  is  diflblved,  and  which  finally  con- 
fum  s  every  Thing  :  Nay,  if  the  Alhes  of  the  Cop- 
pel  are  already  faturated,  a  greater  Quantity  of  the 
Litharge  cannot  get  into  it  fo  quickly,  and  that  Fart 
of  it,  which  is  then  abforbed,  runs  through  upon  the 
Bottom  of  the  Muffle :  Which  has  this  Inconvenience, 
that  when  the  faid  Bottom  being  corroded  grows  in- 
equal,  the  Veffcls  put  into  it  do  not  afterwards  ftand 
fteddy,  and  are  conglutinated  to  it,  if  the  Heat  is 
coniiderablv  increafed. 

2.  The  Coppcls,  though  extreamly  old,  and  to 
Appearance  very  dry,  like  many  other  Bodies,  being 
neverthelefs  expofed  to  a  ftrong  Fire,  exhale  a  moift 
Vapour,  as  we  learn  from  chemical  Diftillations: 
But  above  ail,  the  Aflies  of  Wood  do  net  eafily  part 
with  the  MoidtJie  they  have  once  contrafted,  becaufe 
of  the  Salt  from  which  rhey  can  hardly  be  iniirely 
freed.  Therefore,  thofe  Coppels  chiefly  which  arc  in 
part  compofed  of  Wood*aihes,  muft  previoufly  be 
made  thoroughly  red-hot  under  the  Mufiic,  without 
any  Lead  put  into  them,  that  all  the  Moillure  may 
be  diffipated     This  roafting  is  called  in  German 
ilbdtliitett*   But  if  this  is  not  done  fufficiently,  the 
Lead  put  too  fcon  into  the  Fire,  flings  to  the  very 
Cieling  of  the  Muffle,  an  innumerable  Quantity  of 
fmall  Drops  like  Sparkles,  with  a  gentle  crackling 
Noife,    And  as  this  Lead  has  in  it  a  proportionable 
Quantity  of  Silver,  it  renders  the  Procefs  uncertain. 
This  eaiiffioa  of  Sparkles,  whca  perceived  foon 
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enough  by  the  Artificer,  may  indeed  be  at  any  Time 
prcTented,  by  a  large  Coal  that  dofes  the  whole  Ca- 
vity of  f  he  CoppeU  when  put  upon  it  like  a  Tile  : 

But,  us  fome  Metal  flics  off  when  this  Defeft  is  hrft 
obferved,  and  before  it  can  be  remedied,  on  this  very 
Account,  an  exadl  AlTayer  can  never  trult  to  fuch  a 
Procefs*  Befides,  the  Operation  is  alio  retarded  by 
this  Remedy:  For  fcorified  Lead,  is  often  reduced 
by  the  Phlogifton  ot  the  Coal  ^  wherefore  this  muft 
be  removed  fo  foon  as  the  Lead  begins  to  reft.  It 
aUb  fometimes  happens^  when  you  negleft  to  beac  the 
Coppel  fufBciently,  that  the  Lead  continually  quivers 
in  the  Coppel  •,  fo  that  it  never  fettles^  and  thus 
changing  its  Place,  ic  now  and  then  is  in  Part  chrowa 
out  of  the  CoppeU  This  Fault  may  be  better  pre- 
vented, by  putting  a  larger  Coal  upon  the  Coppel, 


tion  uf  dry,  Tat  Vapours. 

g.  Let  the  Fire  be  fomewhat  gentler,  in  the  Mid-^ 
die  of  the  Operation  of  coppelling;  left  fomething  of 
the  Silver  (hould  be  carried  away,  by  the  too  atte- 
nuated Litharge,  and  by  the  Smoke  icfclf  of  the 
Lead  :  1  or  in  every  dry,  as  well  as  moid;  and  too 
turbulent  Diflipation  of  the  Voiatiles,  a  Part  of  a 
Body  howfoever  fixr,  may  at  the  fame  time  be  hur- 
ried away.    That  degree  of  Fire  is  here  fufficient, 
by  which  Lead  is  changed  into  Litharge,  and  atte* 
nuated  fo  far  as  to  be  able  to  penetrate  the  CoppeL 
But  when  in  the  End  of  the  Operation,  the  Lead  is 
ahiioil  all  coi]!umed,  the  Fire  then  muft  be  made 
very  ftrongi  left  fomething  of  the  Lead  Qiould  re- 
main with  the  fmall  Silver- Mafs:   Whereby  tt^ 
Weight  becomes  unceruin,  and  the  Silver  is  rendered 
brittle.    P^or  Lead  is  dellioycd  into  a  (ufHciently 
attenuated  Litharge,  by  a  much  Idfer  Fire  than  is 
ncceliary  to  melt  pure  Silver:  And  Lead  a6ts  here 
as  a  MtHftrutm^  by  which  you  obtain  the  melting  of 
Silver  in  a  weaker  Fire  :  For  this  Rralon,  the  m  )rc  - 
the  Lead  is  coiilumed,  the  ftrongcr  the  Fire  muft  be 
made,  than  the  Quantity  of  Licad  requifue  to  retain 
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the  Reguhs  in  i  State  of  Fufion,  being  once  defici- 

err,  it  may  be  compenfaccd  by  the  \  .ulcnce  of  the 
Fire:  Which  bting  negledttd,  (he  l<tgu!us  of  the 
tefnaining  Silver  hardening  tco  foon,  a  Part  of  the 
L.ead  preferved  from  its  Dettrodion  hy  the  Silver, 
rerrair.s  jcincu  ro  i:.  Such  a  refiduciis  Part  of  Ltad 
^  aH  luffing  to  the  Silver,  is  coiled  in  Gcrmail  l5U|i 

^  4.  The  Operation  of  cop^ielling  being  done,  the 
Grain  or  Bead  of  Silver  muft  be  taken  out  of  the 
Fire  with  ail  Speed  i  left  growing  cold,  it  fi^ould  be 
conglutinaied  to  the  Coppel  by  the  Litharge  :  For 
otherwtfe,  it  can  hardly  be  taken  off,  without  fart 
of  the  0^1  pel  adhering  to  it.  The  Coppel  may  alfo 
be  left  a  wane  with  its  Bead  under  the  Muffle,  and 
this  is  better  that  ail  the  Litharge  may  retire  into 
the  Coppel :  For  then  it  is  very  eafily  taken  out. 
As  for  the  reft,  you  may  fee  Part  I.  $  i8i.  CcroU. 
The  Opemtlt  n  of  CoppelHng  beiniz  duly  perfected, 
the  Bead  of  Silver  will  be  full  of  faiali  Cavities  un- 
derneath. 

5.  By  thefc  two  Procefles  (1.  and  II.)  is  com- 

plcated  the  docin;uriick  Ex:iminatiun  uf  a  fufible  Ore, 
^vhereby  it  appears  how  much  Silver  may  be  fetched 
Out  of  it  with  Benefit,  by  a  metallurgical  Operation  2  . 
For  both  being  joined,  anfwer  exadly  to  the  great 
Op  rations  of  Metallurgy.  There  are  fome  of  theft 
Operations,  v.iiirh  thofe  tliat  are  well  verfcd  in  the 
Warier,  ran  perform  together,  at  once,  and  under 
the  fame  MufTie ;  provided  one  VeOel  is  ho  Impedi* 
^  inent  to  the  other.  At  leaft  the  Coppel  may  be  con- 
vcnii-nrly  h(\i:cd,  at  one  aful  che  fame  Time,  and  iti 
the  fame  Fire,  while  the  Scoriiication  is  perfurmed  in 
the  Tcft. 

6,  There  is  no  Lead  folc^,  but  contains  fbme 

Silver  :  For  it  is  not  always  worth  the  Charges  or  i"e- 
paratingir.  Such  a  little  Mafs  ot  Silver  mcft  com- 
monly !  n  or  two  Drachms  in  every  Centner  of 
Lead.  1  hercforc,  it  occafions  a  vfery  great  Error, 
when  it  is  left  in  the  Copj^el,  and  joiiis  to  the  Regu- 
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lus  feparated  fromthe  Ore  afcct  th^  LmI  is  amrumed : 

For  wLich  Rl^Iu:,,  this  increafing  of  Silver  is  a.^iajs 
fubftradcd  by  all  accurate  AlTdyers,  Therefor^  4 
eonfiderable  Q^iaAtity  of  Lead  is  granulated  ac  onoe 
ibr  this  Pufpoie,  and  well  mixc  bjr  fifting :  Then 
this  granulated  Mcial  alone,  irsufl;  be  tried  in  a  Ccp- 
pel,  in  the  fame  Quantity  uicd  to  make  the  Trial  of 
Ores  I  cbac  you  may  have  feparately  the  Bead  of  Sil- 
ver it  coflttif».  For  this,  while  the  Rdguki  of  SiU  « 
▼er,  feparated  from  the  Ore  by  the  fame  Kind  of 
Lead,  is  weighing,  is  put  iUiO  the  other  Scale  which 
contains  the  Weight  1  to  take  away  d.c  Overplus  ot 
Weight,  tliat  was  added  to  ihis  R$g^^  by  the 
fame  Quantity  of  the  Lead  imployed  for  the  Scorifi'' 
cation  and  Coppelling.  But  whenever  a  Granula- 
tion of  new  L^ad  is  made,  the  deter/moed  Quantities 
of  it  commonly  imployed  for  the  crying  of  Ores, 
mlift'be  a^  niany'THnes  cried  in  the  Coppi  !;  even 

though  you  knew,  that  liic  1  .cad  liaJ  ailu  uccn  digged 
out  ot  die  lame  Muie  as  the  ijn^ft,  and  mciccd  out  of 
tu  Ore  til  the  fiitne  Manner*  For  while  Lead  is 
fmelted^  Silver  b  not  very  equally  diftribuced  chrough 

it:  Wiiich  proctcds  from  aiany  Caulcs,  oi  wiuch 
hereafter. 

7.  However,  we  muft  aifo  obferve  in  general, 
that  all  the  additional  Ingredients,  which  wc  ufe  in 

fuch  Opciati  be  cried,  to  know  whether 

they  let  any  Silver  fall  into  the  Regukis  of  Lead,  and 
how  much.  For  the  Litharge  icfelf  is  fomecioies 
loackd  witk  Silver.  Therefore,  it  is  proper  tp  try 
it  itftif  in  the  Coppel,  or  the  Glafs  of  Lead  made 
our  of  it,  before  they  are  imployed.  Copper,  Iron, 
and  other  Metals,  are  feldom. a) together  dcftitutc  of 
Alrer :  And  though  they  contain  fo  little  of  it,  chat 
the  ferrbr  proceeding  tbercffom  is  hardly  (enlibic; 
neverthelefs,  you  mud  be  v.  arc  of  the  luitjuicll  Mi- 
ftakes  :  For  a  great  Number  oi  iiiem,  though  ever 
fo  infigaificaht,  confticate^'  ^ben  coUd^d  tdgfethflrt 
Error,  which  is  not  incxnTiderablf. 
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3V  predpitafe  with  l,er<d  by  Scorification^  Silver  out  of 
a»  Ore  that  cannot  bt  wjhed  cUan^  and  which  is 
TiHdirid  refrMS^ry^  iy  a  Mixture  of  mmetaUkk 

'  Earth  (Part  I.  §  334,  336,  338.) 

TH  E  Variety  of  thofc  Things  which  render 
Ores  refrafloiy  require  a  diH'erenc  Manner  of 
freacing  them.   But  there  are  fome  Ores  rendered 

lefraftory,  by  a  Mixture  of  an  unmetallick  Earth, 
fome  of  which  are,  and  fome  are  not  feparable  by 
waflitng.  If  they  are  not  feparable,  you  mult  pro* 
ceed  in  the  following  Manner. 

APPARATUS.  • 

u  Bruife  the  Ore  into  an  impalpable  Powder  by 
grinding  in  a  Mortar  1  fx>  a  docimafKcal  Centner  of 

ir,  add  alikcQu^^nnty  of  GlafsofLead  {Part  1.  §  54.) 
finely  pulverized ;  or  the  more  exadly  both  theie 
are  mixt  together,  the  more  esfily  the  Scorificaticm 
afterwards  fucceeds.  Put  this  Mixture,  together 
u  ith  twelve  Centners  of  Lead,  into  the  Teft,  accord- 
ing to  the  firfl:  Procefs  (N*'.  2.)  then  put  the  Teft 
under  the  Muffle. 

2.  Make  firft  under  it  a  ftrong  Fire,  till  the  Lead 
boils  very  well:  When  you  Icc  it  fo,  diminiili  the 
Violence  of  the  Hear,  according  to  the  firft  Procefs 
(N^  3.)  but  keep  it  thus  diminiflied  a  little  longer. 
Then,  finally,  increafe  the  Fire  again  to  fuch  De- 
gree, till  you  perceive  the  Signs  of  a  Scorification 
and  perfeft  Fufion.  See  the  whole  Procefs  I.  Now, 
this  Procefs  lalts  a  iitcle  longer  than  the  foregoing, 
and  requires  a  greater  Fire  towards  the  £nd. 

It  fometimes  happens,  that  a  very  refraftory 
Ore  cannot  be  fufficiently  diflulvcci  by  Litharge j 
and  that  a  Mafs  which  has  the  CUmminefs  of  Pitch, 
fwims  upon  the  Regulus,  and  upon  the  Scoria's 

them- 
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thcmfelvcs  which  arc  already  fubdued  in  part :  When 
you  Tee  this,  fhut  the  Vents  of  the  Furnace,  to  diminifli 
the  ir  irc :  Then  gently  louch  this  rcfraftory  Body, 
with  a  fmall  Iron  cotd  Hooks  to  Whidi  it  wUl  imme- 
diately ftick ;  take  it  ofFfoftly,  nor  to  lofe  any  Thing; 
pound  it  into  a  fine  Powder,  aJding  a  little  of  Glaft 
of  Lead;  and  put  ic  again  into  the  Teft,  then  con- 
tinue the  Scori&cation,  till  it  is  brought  to  its  Perfe- 
Aion.*  But  you  muft  always  examine  the  Scoria  of 
our  refraclory  Ore;  to  fee  whether  there  may  not 
e  lon^e  Grains  of  the  Regains  difperfed  in  it :  For 
fomeuoies  the  Scoria's  that  grow  clammy,  retain 
fomething  of  the  Metal :  Which  if  yoo  ii]fpe6t^ 
pound  the  Scoria  into  a  fine  Duft,  and  thus  the 
Grains  of  Metal  will  appear,  if  there  arc  any  Icftj 
bccauie  they  can  never  be  pounded  fine. 

4«  Silver  is  fepaiated  out  of  the  Regulus  by  cooel- 
ling  (N».  3),  according  to  Proccfs  II.  But  while 
you  arc  weighing  the  Regulus  tjf  Silver  obtained, 
you  muft  put  into  the  oppuiite  Scale,  the  fmall  Mafs 
of  Silver,  which  has  remained  in  the  Coppel,  out  of 
the  twelve  Centnets  of  the  liCad  employed.  (See 
Proccfs  II.) 

^be  Ufi  and  ^^/cm  of  ibe  Procefs. 

I.  All  Eartbsand  Scones  arerefraftory  in  the  Fire: 
For  chough  Ibme  of  them  melt  naturally  in  the  Fire, 
as  thofe  chat  are  vitrihcable  do  \  nevertbelefs,  all 

the  others,  a  very  few  excepted,  melt  much  more 
difficultly  than  ^.letals,  and  never  become  fo  thin  in 
ifae  Futiont  as  is  required  for  the  iuihcicnc  Precipi- 
tation of  a  precious  MeuL  But  Litharge  itfclf  docs 
not  conveniently  diflblvc  thefe  refraftory  tMaitcrs  by 
the  Help  oi  i  iie  alone,  uiUvrfs  you  add  lome  mecha- 
nical Mixture  to  them:  Fur  the  very  Moment  the 
iaid  Litharge  penetrates  through  the  I  nterftices  of  the 
rcfradory  Ore,  and  begins  to  dUTolve  it,  a  tenacious 
Mafs  is  produced,  which  hardly  admits  any  further 
Dilution  by  the  Litharge.    You  may  fee  ic  plain,  if 

yoo  make  Coloured  Glafics  with  meuUick  Caixs ;  if 

you 
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fa  curate  the  Metal  tliar  lies  hidden  in  them.  Fcf 
which  Reafon,  this  lupertiuous  Sulphur  diOipates  ia 
a  middling  Fire:  But  if  it  had  been  mizt  widi  Lead, 
ic  would  have  rendered  it  refraftory ;  nor  could  it 
afterwards  be  ciiiilpated  from  k  [Piirl  I,  §  142.) 
without  a  confiderable  Deftrudion  of  the  i-cad.  The 
white  arfenical  Pyrites,  turn  alfo  a  great  Quantity 
of  Lead  into  Glais,  on  account  of  the  Abundance  of 
the  Ark  [lick  tlicy  contain.  For  which  Realjn,  thefe 
Ores  mull  be  previoufly  roafted,  that  the  Sulphur 
and  Arftnick  may  be  difSpated:  Nor  need  you  fear, 
left  any  Part  of  the  Silver  be  carried  away  by  the 
Arfenick  :  For  when  Arfenick  is  feparatcd  trom  any 
fixt  Body,  by  a  certain  Degree  of  Fire;  it  cartics 
nothing  of  that  Body  away  with  it  {Pan  L  §  74» 

329) 

2.  Every  Pyrites  has  Iron  for  its  BaCs :  But  this  is 

not  only  rctraclory  of  its  own  Nature,  but  has  much 
ado  to  melt  into  a  thia  Scoria  even  with  the  Giai& 
of  Lead. 

J.  Near  a-Kind  to  thele  is  an  unmet^illick  Eardi, 

annexed  in  great  Plenty  (Pciri  I.  ^  316,  323.)  to 
every  Pyrites.  Therefore,  after  the  Sulphur  and  Ar- 
fenick are  diffipated»  the  only  Thing  remainmg  to 
be  done,  is,  to  ufe  the  Methods  we  have  defcribed 
in  the  thud  Proccfs. 

PROCESS  V. 

Prcd^Uaiion  of  Silver  out  of  Iron^  Ly  SLLrifuation, 
APPARATUS. 


I.  T3U  T  one  Centner  of  Iron  reduced  to  Filingf?, 
jj^  or  to  thin  Lamina's,  into  a  glals  Cucurhite 
cut  Q&  in  the  Middle,  (lie  Belly  of  which  mult  be 
luted  over;  then  pour  upon  it  as  much  Oil  of  Vitriol, 
diluted  in  about  eight  Times  the  fame  Quantity  .of 
^^  arer,  as  is  required  for  the  Diflblution  of  Iron : 
Put  the  Cucurbice  again  upon  the  Alhes  or  a  warm 

Bed 
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Bed  of  Sand  ^  that  the  Diffolution  may  be  made  by 
a  gentle  Heat:  This  being  pcrfcd,  put  burning 
Cdals  under  ic^  that  the  boiling  Didolution  ma/ 
thicken  by  Degrees  %  ttU  the  icmaining  Mafs  be  in- 
tirely  dry,  of  an  afh-Colour,  and  hard:  When  you 
fecit  fo,  then  urge  the  Fire,  till  the  Veflel  grows 
red-hot:  Thus  will  the  Oil  of  VitrioJ  be  for  the 
greaceft  Part  diffipatcd  :  But  there  will  tiematii  at 
the  Bottom  a  pulmulent^  dark  tti  Caput  Mtrtuum^ 
\v  liich  muft  be  taken  out  of  the  Yeffcl,  without  iofmg 
any  Tning  of  it. 

2»  Divide  this  into  two  equal  Parts^  and  grind 
each  of  them  feverally  with  a  Centner  of  Giafs  of 
Lead:  Put  any. one  of  thefe  Mixtures,  tog-riicr  with 
eight  Centners  of  granulated  Lead,  into  a  l  eft,  and 
compleat  the  Scoriiicacion,  in  the  Manner  defcribed 
in  the  third  Procefs. 

3.  Burn  off  the  remaining  Regulus^s  feparately  in 
two  Coppels,  according  to  the  fccond  Procets,  and 
wdgh  the  remaining  Beads  of  Silver:  They  will  be 
bodi  of  equal  Weight.  Theti  fubftnuft  the  Silver 
proceeding  from  the  Lead  added:  And  thus  you 
will  know,  how  much  Silver  may  be  fetched  out  of  a 
Centner  ot  Iron. 

Another  Method. 

!•  Put  one  Centner  of  comminuted  Iron,  and  two 
Centners  of  crude  Andmony,  into  a  fmall  Crucible,  ^ 
and  clofe  it  with  a  Tiie,  and  then  put  it  into  a  (Irong 
Fire,  that  it  may  melt:  When  it  has  been  in  a  per- 
fect State  of  Ir  uUon  for  five  or  eight  Minutes,  take 
it  out,  that  it  may  cooU 

2.  Break  the  Crucible  when  grown  cold :  You 

will  find  Scoria's  at  Top,  and  a  liL^uius  undcrncaih: 
Throw  the  lirit  away,  and  pound  the  Regulus  to  a 
fine  Powder,  and  fcorify  it  with  twelve  Centners  of 
Lead,  upon  a  continual,  thoug!i  not  over-ftrong 
Fire  i  till  you  fee  the  Liad  quite  covered  with  Sco- 
ria's :  Then  pour  it  out  into  a  i^  unnch  nor  are  you 

to 
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to  rake  lb  muc'i  Nunccof  the  Scoria's,  as  of  the  Re* 
gulus'y  which  niLfl  be  tough,  and  of  a  iight  Lead- 
Colour  within  a;^d  wtthcur.  If  it  provi:s  blackifh 
and  brittle,  it  ihen  is  not  fixt  yet  to  be  put  into  the 

Cop:  buL  it  ir.uu  be  pur  ir.ro  ch;:  Tcli  a  ;Lcc:;r.J 
Time,  and  die  Scorificafion  b:  rcpLMici:  Thus  .will 
all  the  Antimony  b*^  ac  lift  conrjmed. 

3.  Let  the  Coppelling  be  performed,  as  in  the  fc- 
cond  Procefs, 

^ht  Ufe  and  Reajons  of  the  Prcccfs. 

I.  Iron,  in  its  metallick  State,  yields  neither  to 

Ixaci  nor  to  C/i.ifs  of  Lead.  Bu:  wl^n  it  is  deftroyed 
by  the  Privation  ot  its  Phlogifton,  and  difpuicd  for 
a  Vitrification,  it  is  eafily  diflblvcd  by  the  Scoria  or 
the  Glafs  of  Lead;  and  melcs  together  with  it  into  a 
thii-lv  Huid  n:.;ck  Glafs.    He  therclure  that  a:tt:inpts 
a  Sconfication,  mull  previuufiy  pound  this  Glafs  very 
$ne,  becaufc  this  prgmotes  very  much  the  Di/Cpa- 
tion  of  the  i^hlogifl;oQ;  which  is  eafily  obtained  by 
acid  Spirits  diflblving  Iron;  but  moft  perfectly  by 
Oil  of  Viinul  :  For  this  deprives  Iron  ol  P*irt  of  its 
Phiogidon,  during  the  Solution  itfelf:  As  we  mj^y 
fee  from  the  inflammable  Spirit  that  ruflies  cut^  and 
is  produced  in  the  aftuat  Solution  not  only  of  Iron, 
but  alfoof  Copper  and  Zink.  The  fame  Comnjinu- 
tion  and  Deftrudion  of  Iron,  is  alfo  performed  vvuh 
Sulphur,  if  this  is  mixt  with  filings  of  Iron,  and 
tnelted  Brft  in  a  clofe  Teft  by  a  gentle  Heat,  and 
finally  burnt  intireiy  in  a  ftronger  Fire:  But  the  Dif- 
folution  is  never  made  fo  [  cikct  thus,  as  by  the  firft 
Methods:  For  ti  c  Sulphur  is  much  fo^)ner  burnt,  be- 
fore it  can  fufficiently  penetrate  the  Iron.  Sulphur 
poured  upon  red-hot  Filings  diflblves  them  indeed  ; 
but  tlicii  it  can  haiuly  be  takm  (  i  t  o;  the  Vcffels; 
on  which  Account  it  is  not  rendcied  fo  proper  for  a 
Scorification,  as  by  tl^e  firft  Method,  unlcfs  it  be 
beaten  fmall  and  roafted  a  fecond  Time:  The  very 
(amc  OpviuUua  1-  liiwuh  better  pcrturaicd  w;tii  y^l- 
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low,  (l]iphureou$  Pyritei^  which  hath  been  thoroughly 

proTcd  to  be  deftitutc  of  Silver-,  if  it  is  ground  to- 
gether with  an  equal  Weight  of  Filings  of  Iron  j  and 
cxpoicd  to  the  JFire,  id  the  lame  Manoer  as  was  faid 
about  Sulphur.  The  Sulphur,  however  hxt  in  the 
Pyrites^  requires  a  great  Fire  to  be  expelled  j  and  by 
Means  of  that  Meat  penerrates  and  diffolves  the  Body  • 
of  chclron  at  the  faioe  Time,  till  at  lail,  die  bixc  be« 
ing  made  ftill  greater,  ic  is  intirely  diffipated.  But 
rhis  Method  has  the  Inconventenqr,  that  the  M afs  of 

the  drflroved  Iron  is  g-reatlv  increafed,  and  rendered 
more  retractory  by  ihc  unmerailick  Earth  of  the  Py- 
rrtes :  Wherefore  the  preftribed  Quantity  of  Lead,  is 
not  fufficient  in  this  Cafc^  and  twelve  Centners  muft 
be  added  to  each  Part. 

2.  Crude  Antinnony  is  the  moft  potent  Menftruum 
of  Iron,  partly  on  Account  of  its  reguline  Subftance« 
and  partly  becaufe  of  the  mineral  Sulphur  that  con« 
ftitutcs  a'iouc  one  q'larccr  Pare  of  it.  Ti.crtrfore,  a 
double  Qyantiiy  ot  it,  mixt  with  Filings  of  Iron, 
diflblves  themfoon,  in  a  middling  melting  Fire;  but 
then  at  the  fame  Time  the  Iron  abforbs  the  Sulphur 
of  the  Antimony  {Part  I,  §  147,  CorolL  3},  and  to- 
gether flinders  the  Sulphur  from  petting  into  the  Sil- 
ver ;  becaufe  Iron  is  a  greater  Friend  to  Sulphur 
•{Ibid.  CmrM  i):  Therefore,  Silver  with  one  Fare 
of  Reguius  of  Antimony  (which  both  diflblve  each 
other  alikej  finks  to  the  Bottom;  nnd  ic  is,  as  it 
were,  waflied  cLan  of  the  Iron  {Part  I.  §  4.67.)  by 
the  fiiid  reguline  Part,  But,  that  this  Precipitation 
may  fuccced  perfcftly,  a  pretty  ftrong  Fire  is  re- 
quired, and  mufl:  be  continued  for  fome  Time-,  and  it 
would  not  be  aoiifs,  if  a  little  of  the  iron  iliouid  fe- 
parate  and  turn  into  a  Regubu.  Nor  mufl;  the  Regu^ 
bu  be  poured  out  into  an  Iron-Conc,  but  muft  be  left 
in  the  Crucible,  and  be  taken  out  of  it,  by  brcakiog 
it  when  grown  cold:  For  fo  imail  a  Quantity  of 
Scoria^  being  too  foon  cooled,  would  ealUy  retain 
fomethingof  the  reguline  Part  together  with  the  Sil- 
ver.   1  hcrctore,  this  Reguius  aiuki  .U:  previouily 

Q  kotmed 
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fcorifiki  with  Lead:  Becante  the  Coppttcanoofbear 
any  Regulus  of  Antimony  i  Fer  «ben  this-  ts  joined 

with  Lead,  it  fplits  the  Copi^els,  and  often  corrodes 
them  to  iuch  a  Uc^^ree,  that  the  whole  Infuie  of  tbcra 
fwells  hke  a  Spui>ge,  l*heretore,  after  the  ScoriE- 
cation,  you  muft  have  Regard  to  th^  liegutM  ^iont^ 
tu  kiiow  wbcrhcr  its  Brlttlenefs  and  black  Coiuur, 
commimicatrd  to  it  by  the  Regulus  of  Anumony^ 
tviil  require  the  Kepetiuon  ot  the  O{itratioru  But^ 
you  are  previoufly  to  examine,  whether  the  AntW 
nit>ny  contains  Silver  in  it:  Which  may  be  doic  in- 
tirely  by  the  lame  Method  already  defciibcd  relating 
to  Sliver.  For  the  Regulus  and  Silver  is*  prectpi« 
tared  out  of  crude  Aniimony  by  Iron,  Copper,  Lead, 
and  Tin.  Bur,  before  this  Examination  is  maJc, 
all  thefe  Metals  mult  be  tried  likf,*v^  ilc,  to  know  whe- 
ther any  i>»lver  remains  ot  them  atter  che  Scori^atton 
and  the  Coppelling,  and  what  Quantity.  , 

3.  As  Iron  is  ot  fuch  Dilpofition  in  its  Ore,  that 
It  turns  into  Glafs,  by  means  ot  l^irc  alone,  on  ac- 
count of  its  Want  oi  a  j.ure  Phlogifton  ;  it  is  plain 
enough,  why  Iron-Ore  is  fit  to  be  icorified  wicli  I^ead, 
without  any  prei'ious  DffTipatioil  of  its  Phlogifton: 
Although  it  be  the  only  Ore  rcfrafto;  y  to  fut  ii  a  De- 
gree, as  not  to  be  h:  c  ught  without  great  Difficulty  to 
mfufiicienr  Degree  of  Fufion,  unlcis  it  \be  joined  foa 

great  Quantity  of  mineral  Solpburi  or  Ar^nick.  ^ 

* 

PROCESS  VI. 

Scpayallcn  cf  S*hcr  from  Copper^  h)  ccppdUng. 

I.  Fduce  fhe  Copper  into  Filings,  or  thin  Plates, 
1\  which  you  mud  cut  into  Imall  Bits  with  a 
Pair  of  Sheers:  Weigh  one  Centner,  or  one  Mark, 
of  either;  and  fixtctn  timt-s  the  Weight,  v\i[h  Re- 
gard to  the  Copper,  of  granulated  Lead :  Put  the 
latter  w  th  a  Ladle  into  a  large  well-baked  Coppel ; 
make  a  great  Fire,  and  continue  it  fo,  till  the  Lead 
begins  cu  iaioak  well  and  buil;  Then  «icid  the  .Co[>- 
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per  wrapt.iip  m  a  fmall  Paper,  fo  that  it  may  be  i.ti- 
imrftd  iniQ  the  MicMI<  of  tlne  -bcdHng  L<sad:  This 
prcfcrvcs  the  Copper,  which  adheres  lo  the  Border^ 
liom  being  difficultly,  or  even  not  diflblvcd  at  ail. 

a.  When  all  the  Copper  is  d^ilblved,  lupprefs  the 
Fire;  tilt  you  lire  OQ  ci«pi  $ttrf<M:c  of  t)»e  juft-melicd 
Lead  a  Smoak  wandering  herf  and  there,  and  the  me* 
ulhck  Mali  i\oi  very  high  nor  bright,  but  low,  mo* 
dcxacely  whice,  and  the  Coppel  brown,  as  far  a$  ic  baa 
1m^9  p^tfaied  by  (he  .Litharge-  Hawcvcrt  take 
Car€  chat  tbc  EbuUickin  of  ihe  i^ad  docs  not  ceafe 

intirely  :  For  it  is  avery  good  Indication  of  ih't  Degree 
of  tb^  tivc*  If  you  employ  too  great  a  Jbuc,  you 
will  ceru^niy  lofe  fomc  of  your  Silvers  ci^daUyt 
if  you  are  not  provided  with  the  beft  Coppels. 

3,  When  you  fee  the  greattll  Part  of  the  Mecal 
already  coniua^ed,  increafe  the  Fire  gradually,  and 
make  it  pretty  ftrong  towards  the  End»  that  it  may 
born  ^te  bright  and  ckar.  Tbeo  take  out  the 
Coppel  I  and  if  the  Operation  has  been  rightly  made, 
you  will  find  the  Bead  of  Silver,  if  there  was  any  in  the 
C^opp^r,  quite  bright,  and  furroundcd  with  bright 
ScQcia^a  of  a  yeUow  Cpbur«  in  Form  of  Cryftais. 
The  Coppel  is  always  tinged  with  a  dark  Culour. 
But  it  you  perceive  the  Grains  of  Silver,  either  quire 
darky  or  only  the  Surface  of  it  tarnilhed  with  dark- 
coloured  Scales  1  it  is  a  Sign,  that  tb^e  is  ftill  a  great 
Deal  of  Copper  mixt  with  it:  Which  muft  be  attri- 
buted CO  the  Defefl:  of  the  Fire  or  of  the  Lead,  or  to 
the  too  late  Immerfioa  of  the  Copper  into  the  boihng 
Ijcaid:  For  theOt  a  coofiderable  Part  of  the  Lead  be- 
ing  confumed,  the  remaining  Part  has  not  the  Power 
ot  confuming  the  Copper  lufficiently.  But  if  alt  the 
Scp(i^  is  intuely  vanilhed,  you  have  ufed  too  great  a 
Fi|»  m  fhc  Middle  and  towards  the  End  of  the  Cop* 
.  pelltDp:  In  which  Cale»  you  muft»  for  the  gic^;cr 
,  3c<;upty^,  rejpeac  ih^  iProcc&. 
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^he  Vjt  and  Riafons  of  the  Prntp. 

f .  Amon^  alt  M^db,  and  all  the  Minmts  ^MtK 

arc  feparatcd  from  Gold  and  Silver  by  Lead,  Ccpptr 
is  the  only  one  that  remains  joined  to  the  rciiduous 
Rtguhs  of  Lead  after  the  Scorification,  and  is  fit 
undergo  tbeCoppelling:  For  the  others  either  are  nbc 

at  a'l  received  by  Lead  ;  or,  if  they  are,  it  njCv  is  and 
dcitroys  them  before  the  Scorification  \  or,  if  they 
remain  united  vit^  the  Lead,  they  fplit  and  corrode 
the  Coppels.  The  Coppela*re  alfo  etfily  fplir,  ef* 
pecially  the  larger  Ones,  when  you  put  Lead  into  them 
before  tlicy  arc  quite  rtu-hor. 

2.  1  he  Scoria  which  is  produced  during  this  Pro-» 
'  cefs  is  indeed  that  coifitnon  Litharge,  wtuch  is  ibid : 

It  is  a  Texture  of  fmall  fcaly  Lamina's  looking  like 
Glimmer,  and  if  v^^u  break  ir,  it  refifts  hkcoihcr  Li- 
tharge,  by  a  certain  Toughnels. 

3.  There  is  no  Metal  but  Copper  alon^,  that  melts 
together  with  Lead  into  one  ^Tafs,  and  dies  the  Cop- 
pels  \vi:h  a  blackifh  Colour.  Therefore,  when  you 
lec  this,  you  may  lafely  conclude,  liiac  there  is  Cop* 
per  in  the  Lead« 

■ 

PROCESS  VII. 
Precipittttien  of  Silver  out  of  fin,  by  Scerification» 

JPPJRATUS. 

'1.  T^^vide  one  fingle  Centner  of  Tin  into  two 
JL^  equal  Parts  r  Put  each  of  them  info  a  ftpa- 
*rate  i  -.  ft,  and  add  to  each  fixrcen  Centners  of  gra- 
nulnrrd  Lr.ic^,  and  one  of  Copper:  Put  the  whole 
under  rhe  Mufile,  and'makea  very  ftrong  Fires  The 
Tin  will  be  calcined  immediately,  and  fwim  upon  the 
Lead  [Part  1.  §  41.) 

2.  Then  diPJinilh  the  Fire  a  little;  till  the  Afhes 
'bf  the  i  m  that  iwim  u  Top^  do  no  longer  fparkle : 

When 
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When  yoD  fee  this,  add  with  a  Ladle  two  Ceatnos 

pf  Glaf,  of  Lead  into  each  Tcft  v  iu  iucb  Manner, 
that  it  may  be  ipiead  wide,  through  the  whole  Sur- 
face idfk^  rejcded  Calx.  .TjwH  ^  Cal»  of  the  Tin 
k  lb  fiyucU  ifi^oW^  aod  f^octmcd  by  the  Gkb  of 

Lead,  ti^at  at  laft  it  changes  its  Form  of  a  Powder, 
into  the  tenacluus  Form  of  Gials.  If  you  perceive 
thiSi  ia^reak  the  Fur^  C9  its  tugt^eli  Deg/rep^  Air  up 

tht  Spoil's  i^tith  a  mrm  Pokcr»  aod  wbeo  you  have 

ifoen  the  Signs  of  a  cooopleatcd  Scorification,  pour 
cut  tlie  M^fs-,  and  tor  the  reft,  obicrvc  here  the 
iame  Jhuiff^  wtucb  we  pccknbed  in  the  third  Pxo» 
cda* 

3.  The  Scoria's  being  feparated,  put  both  Regu-- 
kis*s  ioto  two  Coppels  well  lieated;  and  put  into  a 
lyiM^d  Coppei  fixtecn  Qen^ners  of  aod  one  Cent** 
Oftr  of  d]^  fame  Copper  which  you  h^ve  tiled  for  the 
^corigcackMii  (N^  1»)  of  Tint  that  you  may  be  able 
to  determine,  how  much  Silver^  Copper,  and  Lead, 
thefe  Quantities  contain,  which  mull  be  aiterwarda 
ii^ftriAad  (Pr0€,  U.  5 ).  For  if  you  ncglea  to 
^  this,  you  cannot  be  fure  of  having  feparaied  the 
Sliver  from  the  Tin.  Let  the  Rcgixuen  of  the  Fire 
Jjcihe  lame  during  the  jCoppel ling,  as  in  the  t\uh 
Procefs.  But  the  other  two  &rft  Regulus^s^  muft 
weigh  the  fame  io  the  9^aiice :  If  00:«  the  Prc$eif 
mull  be  repeated.  -  .  , 

I .  Reduce  youi  Tin  into  thin  Lamina's  or  in.t^ 
Fihngs;  or,  if  it  Is  brittle,  pound  it  to  a  fine  Fow* 
dcr:  Then  put  two  half  Centner»  of  it  ifito  two  iepa* 
rate  Tefts )  put  them  under  the  MuSle,  and  tnake  a 

middling  Fire,  that  t;.cy  iw^cj  c^.a  lu  Alht^s:  Then 
takeout  theTclts:  ^Jix  wiiii  each  Part  ot  the  Allies 
,%mQ  Centners  of  GJ/ils  of  Lead^  aod  tbea  put  each 
feparate  Mixtiire  with  twelve  Centners  of  Licad  ioeo 

the  time  Tefts,  and  perform  the  Scorification  in  the 
j^^ocr.a:»  la  tiie  tiurd  Prwccfs.    |iut  wake  the 
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pclHng  according  to  the  fecond  Proccfs.    And  thus 

will  the  Operation  proceed  without  Copper. 

2.  The  Calcination  of  Tin  is  more  Ipeedily  per- 
fornicd,  if  you  put  into  the  Tcft  half  a  Centner  of 
Tin  upon  twelve  Centners  of  Lead,  and  lay  it  on  the 
fore- Pare  of  the  Mufilc  il.at  is  lefs  hot:  For  then  the 
Tin  will  be  perfedly  calcined  in  a  few  Minutes, 
Then  take  out  the  Vcflels;  let  them  grow  cold,  that 
the  Aflies  may  be  collected;  mix  them  with  Glais 
of  Lead,  and,  finally,  fcorify  them  upon  the  Uaie  Lead 
and  in  the  lame  Tcft,  as  before  (N°  i.) 

fthe  Ufe  and  Rtajons  of  the  Procefs. 

I.  The  firfl:  Method  by  which  the  Scorification  is 
performed  with  Copper,  is  more  fpeedy  than  the 
foregoing:  Bur,  on  account  of  the  Copper  added, 
you  muft  not  only  add  an  enormous  Quantity  of  Lead, 
bccaulc  Copper  recjuircs  fixrecn  Times  the  Quantity 
of  Lead  to  be  dtllroyed  (lee  the  fixth  ProcelsJ,  but 
you  muft  befides  examine  alio  fcparately  in  a  CoppeU 
iwhether  the  Copper  contains  any  Silver.  The  two 
laft  Methods  arc  cleverer  ;  but  they  can  hardly  be 
perfedlly executed  in  two  Hours;  Becaufc  the  Scoria 
of  Tin,  without  adding  Copper  to  it,  is  with  great 
Difficulty  brought  to  the  fame  Degree  of  Perfeaion, 
as  when  Copper  is  added,  "  ' 

PROCESS  VIII. 

to  ixmine  the  Allay  of  Silver  mib  Co^per^  ly  Co^j 

pilling. 

JPPARAtUS. 

f-  jy  Metal  upon  the  Touch-ftone  well 

iV  wiped,  and  compare  the  Proof- Neediest  to 
Know  nearly  v\  hat  the  Propoition  of  the  Mixture  is, 
tq^of  Courfe  how  much  Lead  muft  be  added,  to 
all  Che  Copper:  But  as  thu  Li.aU  ncceflary 

for 
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or  th^  confuming  of  i;he  Coppcr,^  is  not  in  a  Qoan- 
ty  propomonabic  tb  iHkt  'bP  the  Copper,  wbcn 

his  is  mixc  with  Silver;  wc  flia^l  here  indicate  the 
Quantity  to  be  added  ia  every  Cafe  which  was  prc» 
fcribed  by  Erkir ;  thouyi  Ibnie  others  dlflrer  vciy- 
much  from  him.   But  we  ihall  take  for  our  Exam-^ 

pic  a  Scries  ot  Needles,  made  according  to  the  Mark 
divided  into  half- Ounces  aad  Gain^  (Par/ 1.  §  z^)* 

* 

7  Okna.  SiL  4  Ounce.  Copp.  Maris  0/  Lca4   h  added. 

'         '  ■ '  '  •  ' 

J5  — —  J  J 

12&13  — _  ,  10 
.  ''j-p-iz— 7— 4—  .  14 

Every  Body  may  cafily  reduce  [hii>  Table  to  the 
Needles  made  according  to  the  Mark  of  the  Avoir- 
dupoidB,  or  that  of  Karats:  Nor  is  it  necelTiry  to 
proportion  the  Quantitie$.  pf  Lead  tp  be  added; 
far  as  one  half-Centner. 

2.  In  the  mran  Time,  let  the  Metal  to  be  tried 
with  the  jNecdlcs,  uodC>"g^  ^'^^  Operacion  of  Cop- 
pdCng,  together  with  the  Quantity  of  Lead  indi* 
caicd  (N*  i),  as  in  the  fixth  Proccfs.  Only  you 
arc  to  oblerve  concerning  the  Regimen  of  the  Firp, 
that  you  mud  mal(e  it  the  gentier,  as  the  Silver  is 
aliajfed  with  a  greater  Quantity  of  Copper ^  and  oa 
the  contrary,  the  fmaller  the  Quantity  of  the  Allay 
ot  Copper  is,  the  ftronger  rriUtl  be  the  Fire  to  be 
ufecl  in  the  Operation,  As  for  the  reft,  all  wc 
bave  faid  ia  the  ikisxk  ^foccfa  doth  like  wife  belong 
lothM.  ; 
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Ufe  and  lUafons  nf  the  Procefsi 

X.  Pure  Copper»  in  whatfoever  Quantity,  is  in- 
tirely  confunrad  by  (ixteen  Times  as  much  Lead.  But 

it  is  quite  otherwilc,  whta  i[  is  mixt  with  Silver: 
For  Copper  is  the  more  defended  by  the  Silver,  in 
Proportion  as  it  is  in  iefier  Quantity  mixt  with  Sil- 
ver, and  vice  verfa.  For  Inftance,  half  an  Ounce  of 
Copper  is  confumcd  in  the  Coppei  by  fixteen  lulf- 
Ounces  of  Lead  :  But  if  one  haif-Ounce  of  Copper 
is  confounded  in  the  Fire,  with  eight  half-Ounces  of 
'  Silver,  fixteen  half-Ounces  of  L«d  will  never  fuffice, 
to  deftroy  the  whole  half-Ounce  of  Copper.  Now, 
if  you  have  tound  out  by  Exptriment,  the  lead  Quan- 
tity of  Lead  that  is  iufiicient,  and  repeat  the  Expe- 
riment anew,  with  half  an  Ounce  of  Copper  mixt 
with  fixteen  half-Ounces  of  Silver ;  you  wiil  fee,  that 
the  fame  Quantity  ot  Lead,  which  in  the  firft  Cafe 
had  the  Power  of  compleating  the  Puriii<;atioa  of 
the  Silver,  is  by  no  means  fufficient,  to  convert  the 
whole  Copper  into  Scoria^  and  that  fome  more  L^d 
muft  be  added  :  and  fo  on. 

2.  Thence  you  may  derive  the  Reafon  why  Silver 
cannot  be  intirely  freed  from  all  Copper  by  copeU 
ling  ?  Befidcs,  you  will  never  buy  any  Lead,  thai  is 
a.iogccher  void  of  Copper  :  For  you  will  find  in  no 
Phue  any  Heap  of  the  pureft  Lead-Ores,  that  are not 
flightly  mixt  with  Copper-Ore,  or  Pyrites.  Now,tbe 
perfeft  Separation  of  fuch  a  fmall  Quantity  of  Cop- 
per, which  is  indeed  very  difRcult,  would  ncvi:!  re- 
pay the  Ch.irges  of  it-,  wherefore,  it  remains  ia 
the  Lead,  after  this  is  melted  out  of  the  Ore.  I'hef  e- 
forc,  whatfoevcr  Quantity  of  Lead  you  may  ufe  for 
ihePurilying  of  Silver  from  Copper,  there  remains 
jijways  IvMi.c  Hi.au.c  Qiiannty  of  the  Latter  adherent 
to  the  Former :  And  as  Copper  is  the  more  diffi- 
cultly fc  pararcd  Irom  Silver  by  Lead,  as  the  Propor- 
tion of  the  C\  pper  with  Regard  to  the  Silver  dimi- 
niihcsi    for  this  Rcv^lox.,  a  greater  Excels  of  Lead 

is 
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is  required  with  Regard  to  this  rcfiduous  Copper, 
than  is  aficeflary^  ^v<;a  ui  the  Leail  ttfelf,  wub  He-, 
gard  to  the  Copper  mixt  to  it.  He  therefore  wlv^ 
attempts  the  moflr  Intimaicfe  Dcpuraitei  of  Silver  hf 

coppclling,  muft  previoufly  render  the  Lead  per- 
tly pure  from  ^11  Copper:  of  which  hereattor* 

S  ft 

I  • 
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•         ■  • 

:  APPARATUS: 

■  • 

I.       Ound  one  Centner  of  the  Ore ;  roaft  it  {Proc^ 

I  J>  when  roafled,  beat  it  to  a  moft 
IcAicii  Powder  %  and^  if  it  melts  with  Difficulty  da 

the  Fire,  grind  it  together  with  one  Centner  of  Li- 
tharge, which  is  nut  luxcfTary,  when  the  Ore  melts 
eaiiiy.  Then  divide  the  Mixture,  or  the  Powdei;  of 
'  ibe  slope,  ioto  five  or  fix  Pares,  aod  wrap 
every  one  of  them  (bveraliy,  in  fuch  Bits  of  Paper  as 
can  contain  no  more  than  this  Imall  Portion. 

2.  Put  a  very  large  Coppel  under  the  Muffle^ 
Roift  ii  weH  iirft,  9ix)  then  put  into  it  fixteen  Cenc^ 
wri  of  Lesd :  When  ttie  Lead  begins  to  finidak  and 
boil,  put  upon  it  one  of  the  laid  (N^  i,)  Portions 
with  the  fms^ll  Paper  it  was  wrapt  up  in,  and  dimi-, 
'Mfli  the  Fire  immediately »  i»  the  fame  Manner  as  if 
you  would  make  a  S€ori6catk>n  in  a  Ted^  but  in  a 
Icflcr  Space  of  11  nv.  1  he  imall  Paper,  which  turns 
prefently  to  A(hes,  goes  off  of  icfclf,  and  does  n^it 
leofibly  increafe  the  Mafs  of  the  Scoria's:  The  Qro 
procaoling  therefrom^  is  caft  on  the  Border,  and  tpros 
to  Scoria's  very  foon.  Increafe  the  Fire  again  immc* 
diauly,  and  at  the  fame  Time  put  another  Portion 
of  the  Ore  into  the  Coppel^  j^ft  ^ow  Uid ; 

The  iaiM  Effe&s  will  be  produced.  Go  on  in  the 
feme  Manner,  Cill  allthe  Portions  are  thrown  iri^ 
i<a.i  coulumed  in  the  Lead.  Finally,  dcllroj;  lae  rc« 
maanqg  i^ad  with  a  ftronger  inc. 

3.  The 
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'  3,  The  Silver  that  was  in  the  Ore  and  the  Lead, 
will  remain  in  the  Coppei :  If  you  take  out  of  it  the 

Bead  proceeding  from  the  Lead,  you  will  have  the 
W  cjghc  pt  the  Silver  contained  in  the  Ore.  If  the 
Ore  employed  was  eafy  to  be  melted,  all  the  Scoria 
vaniihes>;  but  if  it  was  refractory  or  notfufible^  all 
the  Scoria  dce'^  not  always  go  away ;  but  there  re- 
inain*^  now  and  then  iomething  of  ic  in  the  Form 
of  Duit  A  gre.at  many  Ores  and  Metals  may  be 
tried  in  this  Manner,  except  only  fuch  as  fplit  and 
corrode  the  Coppcls :  There  are  likewife  fomc  of 
them,  which  niuft  be  previoufly  prepared,  in  the 
iame  Manner  as  is  requued»      render  them  iic  for 

foing  through  a  Scorification*  Se^  all  the  forgoing- 
rocefles* 

^ht  Ujd  and  Reafous  ef  the  Procefi. 

r.  The  Ore  thrown  at  fcvcral  Times  upon  Load 

boiling  in  a  Coppcl,  may  be  difiblved  without  the 
foregoing  Scorification.  But  this  very  far  from 
having  an  equal  Succefs  with  ali  Kinds  of  Ores :  For 
there  are  Ores  and  Meuls  which  refift  very  much  to 
their  Diflblution  i  .y  Litharge  and  which  being  on  this 
Account  thrown  on  the  Border  are  not:  lufFn^iently 
difiblved ;  becaufc  the  Litharge  ftcais  foon  away  into 
the  Coppei.  Neverthelefs«  there  are  fome  others^ 
^hich  vanith  intirely  by  this  Method,  except  the 
Silver  and  Gold  thac  was  contained  in  thrin, 

2.  A  previous  Roafting  is  nccrffiry,  firft  lor  the 
Reafons  mentioned  (Pm.  IV.  Uf  N\  i.)and  then 
becaufe  the  Ore  thrown  upon  boiling  Lead,  (hould 
not  crackle  aad  liap  out:  For,  having  once  palled 
the  Fire,  it  bears  the  mod  fudden  Heat. 

3,  Though  this  Method  requires  no  previous  Sto- 
rificatioh,  you  are  not  to  conclude  from  thence,  that 
it  is  the  feme  with  the  Operation  by  which  Metallur- 
gifts  f.  parate  Siiver  from  its  Ores  :  For  in  thclV  Calcs 
a  Scorification  is  always  previouily  made ;  For  which 
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with  the  fame  Effeas.'     '   '.^   "  -    .  ♦ 
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Tbt  turifiiinf  of  Silver  hj  Lead,  in  a  large  ^tfit  h  thl 
•    [  -f'  .  Blafi  of  Belkws.  • 


4P  PARA  fU^. 


UT  into  a  large  Teft  made  in  an  earthen  Pot 
{Part  I.  PliU.  h  Fig.  II.)  and  dried  before- 
\n  a  warm  Pkae^  ted  tMimfng  Coalis,  till  it  it 
thoRMUj^Ty  dry,  aHd  quite  burning  hot;   then  make 

a  Hole  in  the  Hearth  of  the  Smith's  Forge,  fit  to  re- 
ceive the  Pot  with  its  Teft,  and  fill  it  with  Alhes,  to 
fucb  a  Height  as  that  the  Border  of  the  Teft  put  into 
it  may  be  as  bi^h  as  the  Hearth  of  the  Forge.  Place 
the  Pot  in  a  horizontal  Situation,  and  fill  the  Space 
between  the  Teft  and  the  Cavity  of  the.  Hole,  with 
Alhcs  wcH  prefled  down,  left  they  Ihould  be  cafily 
bio^  away.  Then  difpolc  the  Nofel  of  the  Beil 
fowi  in  ftch  a  Manner,  that,  blowing  obliquely  down- 
wards, it  may  play  ftrongly  upon  the  Cavity  of  the 
Teft  :  And  this  you  will  know  to  be  well  done^  if 
the  Wind  pfbtceding  froni  tbence»  diflipatts  the 
Afl»1ii!len  iMto  <he  Te(!. 

t.  Put  into  the  hollow  of  the  Teft,  fo  much  Straw, 
Paper,  Linen,  or  worn-out  Cloth,  as  is  necefiary  to  hin- 
der the  Surface  of  it  from  being  damaged  by  the  Silver 
to  be  putimolt;'  Pjut  your  Silver  thereupon,  and  cover 
it  well  all  over  with  red  burning  Coals:  Then  excite 
the  Fine  with  the  Bellows,  till  the  Silver  melts;  This  • 
done,  remove  towards  the  Border  the  Coals  hirbcrtp 
Vt^  in  the  *  Middle  of  the  Teft.  Add  nest  ibme 
new  Wood  and  Coals,  efj>ecially  towards  the  Bellows-, 
find  place  the  Coals  all  round  in  plenty,  provided 
chey  do  nor  intercept  the  Sightof  theMafs  ia  Fufion: 
'  And,  'meati  while,  tontinOe  to  Do^ke  a  ftrong  Fire 
with  thrBlaft  of  the  Bdlows." 

3.  Then 
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Then  add  at  fcveral  Times  fome  Lead  reduced 
ifito  fmall  Globufes'Of  a  deteyiiined  Weight:  The 
fame  Phenomena  will  appear,  that  were  mentioneci 
(Pm.  II ).   Gq  on  with  adding  fome  Lead,  and  then 
diminifli  the  Fire  a 'little,  which  muft'not  be  greater 
thjan  is  neceflary  to  keep  the  Silver  in  Fufion:  Conti- 
nue  thus,  tin  the  Silver  is  rendered  quite  pure  : 
Which  may  be  guefled  nearly,  from  the  Examination 
previoudy  madjc  pf  its  Purity  or  Injpurity,  by  the 
Needle  or  by  a  docimaftical  Trial;  and  from  the  al- 
rea^y-confumed  Qjjantity  of  Lead,  th^t  was-judged 
neceffary  for  the  Purifying  of  it,    Hpw<;ver,  you 
will  oe  more  ful'ii  of  this  i  if,  the  Lc^id  being  cop- 
fiimied,  you  thruft  a  moid  Iron- Wire  uito  the  melted 
Silver,  and  look  upon  what  adheres  to  it,  the  Ipftant 
It  is  fetched  out,  to  fee  whether  it  is  become  yellpw* 
8f  white,  polilhed,  and  malleable:  If  not,  more 
Lead  mud  be  added.    The  melted  Silver  muft  be 
ftirred  fometimes  with  a  crooked  Iron  {Part  I.  Plat. 
IV.  Fig.  IX),  towards  the  End ;  that  the  L^ad,  pof- 
fibly  adhering  yn4erneath,  may  J)c  intircly  con- 

f  A 

/4.  The  Operation  being  nnifhed,  pour  Wat^, 
Drop  by  Drop,  or  with  a  fmall  Stream,  upon  the 
'melted  Mafs;  that  the  Silver  may  grow  folid.  When 
it  is  fo,  take  it  out  of  the  Teft  with  a  Wedge,  rub 
off  all  the  Filth  and  Afhes  adherent  to  it,  with  a  Brafs- 
JBruQi  made  of  fmall  Brafs  WHres  collected  into  a 
fmall  Bundle,  pouring  in  the  mean  Time  cqnftantly 
fome  Water  upon  the  Silver,,  , 

^iit'Jii  im^j^-j^y  ^-j  Reafons^cf  the  Proccfs. 

^^^••T.  "Take  Orc'fri*  this  Procefs,  that  the  Fire  be  not 
^^Jroffri  fti*oiig:  For  by  that  Means  the  Tcfts 

^  ^row  foft,  and  a  great  Deal  of  the  Silver  is,  loft. 
For  the  fame  Purpofe,  the  Teft  muft  be  put  into  jhe 
Pit,  and  furrounded  on  all  Sides  with  Aflies  •,  whereby 
•you  hinder  at  the  fame  Time  the  Pot  that  contains 
.'the  Teft,  from  fplitting  and  falling  down,  and  ail  the 

Silver 
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Silver  from  being  fpilled,  if  the  Tcft  fliQuId  at  the 
(amc  Time  contract  a  large  Crack.  ^ 
l  a.  If  you  ad4  the JLcaul    fovcral  Tiimr, .1||be  puri- 
fying of  the  Silver  imy  be  peformed^  with  a  much 
lefs  (Quantity  of  it,  than  that  indicated  in  the  eighth 
Proccfs.    However,, though,  m  fhis  Operation,  the 
Silver  be  found  pure  at  Top  9  neverchelels.  Part  of 
the  Lead,  which  is  heavier,  commonly  hides  niclt 
underneath  (Proc.  II.  Uf,  N°.  3),  unlefs  the  Mafs  ia 
FuHon  be  now  and  then  ftirred  with  a  Piece  of  Jlron^ 
^towards  (he  End.   B.ut  jthe  iame  Inconyenic:nci:  maf 
^be  prevented  in  the  fmati  Tells  or  Coppels,  if  you  . 
ftnke  thefc  little  Vellds  with  an  Iron- Wire,  while 
the  Silver  is  ftill  in  Fufion,  that  this  being  meiced  may 
be  Aiaken. .  Whence  it  plainly  appears,  that  Silver 
'and  Lead  mistt  only  by  Fire,  are  not  Co  welt  nruxt  to 
each  other,  as  that  a  pcrtcdiy  proportionable  Quan- 
^tUy  of  both  may  be  found  in  any  Part  of  (^he  Mi;f- 
^iir^  whate^rj  Which,  be^ng  either  unknown  toor 
rieglefled  by  Artificers, 'deceives  them  very  often. 
'^'''^  3.  By  this  Method,  a  confiderable  Quantity  of 
Silver  may  be  puriBed  at  one  and  the  fame  Time  : 
'  IBui  if  a  very  rcfradlory  Scoria  is  produced,  for  In- 
^  ftance  by  a  Mixtute  of  Tin,  it  muft  now  and  then  be 
funk  to  the  Bottom  with  a  Poker,  that  the  Silver 
may  be  wafhed  off  from  it;  And  thus  caft  on  the 
fiorder  of  die  Ted.    But  it  is  proper  afterwards  to 
^.t^ibUnine  fuch  a  Scoria,  to  fee  whether  it  has  npt  car- 
'  .ried  away  with  it,  a  (>iantity  qi  Silycr  cjeferying  thc 
Ctttf^s  of  a  Separation. 

4,  The  Lead  may  again  be.  reduced  out  of  the 
Tefts  employed  in  this  Operation;  nay,  this  Lead 
is  not  even  without  iomc  Silvtr-,  efpecially  if  the 
Tcfts  were  not  good,  or  the  Opcfauons  not  exadtly 
.made:  But  then  it  will  be  ptoper  again  to  ufe  the 
fame  Lead  for  a  fike  Operation^  ctnt  the  Silyjer  may 
at  laft  be  fuparated  from  it. 

PRO- 
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PROCESS  XI. 

tU  purifying  of  Siher  in  4t  Urge  Teft^  under  the 

Muffle. 

APPARATUS. 

I.  "T)  UT  the  Tin  inclofcd  in  an  Iron-Ring  {Part  I. 

I  Plat.  I.  Ftg.  VIII),  into  the  Furnace  rtpre- 
fented  {Part  I.  Plat.  IV),  as  you  may  very  well  un- 
derftand^  fiom  the  (evcnd  Figures  of  the  Furnace 
and  from  the  Defcription  given  of  them*  When 
the  Teft  has  been  rcd  hoc  in  a  (trong  Fire  for  abouc 
half  an  Hour;  put  into  it  the  Silver  wrapt  up  in  Bits 
of  Cloth  or  of  Paper,  and  divided  into  feveral  Por- 
tions: Fill  the  Orifice  of  the  Furnare  with  red  buri>- 
ing  Coals,  which  muft  be  kindled  with  a  Pair  uf  hand- 
Bellows,  till  the  Silver  is  in  Fufion. 

2.  This  done  add  lome  Lcadj  diminifti  the  Fire  a 
little:  And  do  the  reft  as  has  been  prefcribed  in  tbe 
foregoing  Procels» 

fflfetf  Ufe  and  Reajons  of  the  Precefs. 

1.  The  purifying  of  Silver  is  made  in  a  much 

neater  Manner,  by  this  Method  than  by  the  forego- 
ing: And  as  the  Regimen  oi  the  Fire  may  be  obkrved 
here  with  great  Exaflnefs,  fu  the  Silver  is  purified 
with  a  lefs  confiderable  Lofs :  For  which  Realbn  it 
IS  always  preferred  to  the  foregoing,  when  you  are  to 
purify  Silver  mixt  with  a  great  Deal  of  Copper  ;  Buc 
it  is  a  very  long  Operation. 

2»  When  you  are  to  purify  only  a  few  Oonces,  of 
one  fingle  Mark  of  Silver-,  you  may  put  fuch  a  fmall 
Apparatus  into  the  docimallical  (Purt  1,  Plat,  JII. 
tig.  I.)  Furnace. 


P  RO- 


ASSAVIKO  M&XAL  s. 


2j6 


PROCESS  XIL 


Jt  Mahoi  t0  fdiS  Sf€cmm  mt  of  Me  tub  thu  bMi 
ieen  refined^  as  well  as  M  of  thofe  that  are  melted 

together  luith  Sulphur  and  Arfenick^  that  there  may 
ic  the  fame  Proportion  of  tbt  Mixtura  in  the  latter^ 
as  there  is  in  tie  former, 

IIH  7  E  '^*^^'»     ^'^^  foregoing  Procefs,  eifplained  in 


W    what  Manner  Silver,  together  with  theGoid 
that  lies  hidden  cherem*  may  be  feparaced  from  fo* 
feign  Bodies :  But  70U  caniior  conclude  othcrwife 
ihan  hypochctically  from  ihefc  Proccffcs,  how  much 
Silver  and  Gold  may  be  fetched,  out  of  a  greater 
Quar.ucy  of  the  bant  Matter,  from  which  you  have 
faicen  your  Sfsecimen  for  thechxriinafttcid  Trial :  For 
Inftance,  whether  there  is  the  fame  Proportion  of  In- 
gredients in  a  frparate  Specimen,  as  in  the  whole 
Mais  to  be  tried.    But  fuch  an  equal  Union  is  not 
allK^ys  met  with,  in  pure  Metals  confounded  toge- 
ther  by  the  Fire :  Which  we  have  feen  plainly 
{Proc.  X.  Uf  N*.  2);  uhcre  Silver  mdced  with 
Lead,  and  lett  to  itlelf,  was  not  evenly  diilblved  by 
the  Lead,  but  the  fame  Portion  of  the  Mixture  con* 
tained  more  Silver  at  Top,  and  Ids  undemeaih,  and 
Lead  in  sn  inverted  Proportion.    The  (ame  Thing 
happens  likewile  with  Gold  and  Lead,  and  wichCop* 
per  ftnd  Lead :  Unlefs  you  have  Rccourfe  to  fome 
other  imnual  Opetttion  beftdes  the  Fire,  .in  order  to 
obtain  a  more  perfeft  Mixture.    Bcfjdes,  it  a!lo  de- 
pends much  irom  the  greater  or  ieis  Degree  of  the 
Fire  \  which  may  incrcafe,  diminifiif  or  totally  dis- 
turb, tfie  AAion  of  the  Menfirua.    Nay,  the  Mix- 
ture of  fome  Aiecals,  for  Inftance  of  Gold,  Silver, 
and  Copper,  which  cafily  difiolve  each  other  equally, 
is  fo  much  troubled  by  the  Addition  of  fome  c^her 
Metal,  for  Inftance  of  Lead ;  that  an  equal  Pro** 


art  Qi  \kt  Mafs :  For  Gold  and  Silver,  yielding 

more 
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more  to  Lead  than  to  Copper,  fink  to  the  Bottom  in 

Company  with  it  •,  fo  that  the  Mixture  is  much  riclicr 
in  Gold,  Silver,  and  Lead  there,  than  in  the  Middle, 
and  at  the  upper  Surface,  tut  if  Sulphur  and  Arfc- 
fiick  are  joined  to  the  Mixtures  of  Metals»  they  can- 
nor  bur  make  a  great  Alteration  there  :  For  as  they 
both  cinrulvc  one  Metal  more  greedily  than  another  ; 
they  not  only  render  ibe  Mixiure  incqual,  but  fome- 
tiines  deftroy  ic  intirely  :  So  that  a  Metal  dilfolved 
by  them,  becoming  lighter,  it  fwrms  at  Top  Jike 
Scoria's,  while  the  oclicr  i  art  of  the  Mixture  finka 
towards  the  Boiioin,  by  its  Gravity. 

JPP^RJTUS. 

1.  When  Ores  grofly  melted,  are  collefled  into 
brittle  iiegulus*s  in  the  Beds  of  the  Furnaces,  you  arc 
to  proceed  in  the  following  Manner.  With  a  Ham- 
riKi  and  a  Wedge,  fcparate  from  the  Regulus  two 
Pieces  of  equal  Weight,  for  Inftance  of  halt  an  Ounce; 
that  is  one  in  the  Middle  of  the  upper  Surtace,  be- 
tween the  Centner  and  the  Circumference  and  the 
other  in  the  inferior  Surface  of  the  Regulus^  but  on 
the  oppofite  Side.  Beat  both  to  a  fine  Powder,  of 
which  weigh  a  Centner,  and,  as  Sulphur,  Arfenick, 
Iron,  and  a  Portion  ot  unmetallick  £anh  are  not 
wanting  thereii^,  proceed  according  to  Proc.  IV. 

But  when  you  liuvc  a  IMlnd  to  examine  a  grca:.r 
Number  of  Reguhis*Sy  Loget{»er  in  one  and  the  lame 
Trial,  cut  off  Bits  from  each  Regulus^  in  the  Manner 
mentioned:  you  need  only  take  Care,  that  the 
Weights  of  the  Bits  cut  off  be  nearly  proportioned 
to  tl.e  Weights  of  the  Regalia's :  Beat  tlicm  all  into  a 
fine  Powder,  and  do  the  rclt  as  before. 

2.  But,  when  you  are  to  examine  Reguhs's  that 
are  not  brittle;  Bits  mufl  likewtfe  be  cut  ofF,  in  the 
Maniicr  juu  f  N^.  i.)  mentioned  :  But,  when  cut,  and 
weighed  exacUy,  you  muft  put  them  altogether  mca 
a  new  Crucible,  well  rubbed  with  Soap  within,  and 
melt  them :  When  they  arc  well  melted,  ftir  them 
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immediately  with  a  dry  Stick  half-burnt;  that  they 
may  all  be  well  mixi.  together:  Leave  them  fo  for 
about  one  Minute  1  then  ftir  cbem  again  for  the  lalt 
Time,  and  throw  into  them  a  fmall  Bit  of  Paper 
folded  up,  and  rubbed  with  Wax  or  Tallow :  And 
while  it  burns  with  a  clear  Flame,  pour  the  who'e 
Mafs  at  one  Stream-inco  the  Moulds  {Pari  I.  flat.  IT. . 
Fig.  XX),  p!aced<|uite  horizontal,  and  rubbed  with 
Tallow;  and  let  this  grow  coU  of  Klcif,  together 
with  the  M.ils  therein  contained.    But  the  Mafs  ta- 
ken afterwards  out  of  the  Moulds,  and  commonly 
called  Ingot^  as  is  ;dfo  the  Cone  itfelf  (Part  L  §  223), 
muft  be  fmooth,  Iblid,  and  of  an  equal  Thicknefs  all 
round  :  But  if  it  appears  rough,  and  the  Infide  of  the 
Crucible  (as  far  as  the  Mafs  has  touched  it  during  the 
melting  and  the  pouring  out)  is  fcen  covered  with  a  - 
metaliick  Skin,  k  is  a  Sign  that  the  Fire  has  been 
dcfeftivc:  And  canfcquently  an  equal  Mixture  has 
not  been  obtained.    Befides,  a  Fire  too  great  and 
continued  too  long,  produces  a  Scoria  fonietimes  fo* 
Jid,  fometimes  fpongy,  full  of  Bubbles,  covering  the 
Mafs  here  and  there  when  it  has  been  poured  out  and 
cooled,  or  infinuating  Itfelf  deeper  into  it,  while  it  is 
pourmg  out :  If  this  be  the  Cafe,  the  Procefs  mull 
be  repeated.    If  the  Mafs  is  in  good  Condition^ 
fcour  it  welt  with  Coal^Duft,  and  weigh  it,  to  know 
how  much  of  iisSubitance  hasbeen  loft.    Then  cut 
off  Irom  it  a  Bit,  in  the  Place  which  is  diftant  one 
quarter  Part  of  the  Length  of  the  whole  Mafs  from 
each  £attremity,  ia  fuch  Manner  however,  that  the 
Mafi  may  at  the  fame  Time  be  divided  by  a  tranf- 
vcrfii!  Seflion,    This  done,  fubftradl  as  much  troni 
the  Centner  or  docimallical  Mark,  as  all  the  Speci- 
mens cut  off  from  the  Reptlus^  and  weighed  toge- 
ther before  the  FuHon,  have  loft  of  their  Weight: 
Let  the  rell  go  for  an  iniiie  Centner  or  docimaftical 
Mark,  and  wirh  a  File  make  the  Specimen,  which 
you  have  cut  o&  irom  the  Mafs  of  the  Ingot,  equal 
to  it*   However,  take  care  not  to  fcrape  off  any 
Thing  from  another  Place,  except  from  the  two  Sulr- 
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faces  which  have  been  forn,;.i  by  lac  traniverlal^ 
i>c£iion  i  dpccwUy  it  tacrc  is  any  Lead  in  ir.  The 
Scorification  is  made  as  in  Proc.  lll^  but  wirhout 
Lead-Glar$.  Neverthelefs,  if  an  impcried  and  tc^ 
ii^Jjjvy  S  oria  is  prc^i  uced,  pour  upon  it  a  little  of 
Lead-Glafs,  to  fuhdiic  ir.  Let  tiic  remaining  Regujus. 
go  through  the  Operation  of  coppeiiing«  as  ia 
Proc.  IL  or,  if  chcrc  is  any  Copper,  as  in  Pr^.  Yh 

3.  By  thefc  Pfecaurions  (N^  i,  2)  all  the  Silver 
and  Gold  re^niauling  out  of  the  Tell,  or  rcducc^d  into 
the  Form  of  Tables,  may  and  ought  to  be  cut  off 
and  prepared  for  a  Trial:  However,  it  is  not  always 
neceflary  to  begin  by  a  Scorilicacton ;  unlefs  Iron, 
Tin,  (Jc.  are  n.ixt  to  the  Alafs  :  \Vc  h»ivc  already 
ihcwcd  the  Manner  of  nnanaging  them. 

4.  When  Coins  arc  to  be  tried,  you  muft  cut  off* 
a  fmall  Bit  from  them  along  your  Diameter,  and  with 
a  1m:c  reduce  it  10  ihe  Weight  of  the  Mark,  in  the 
fame  Mann.r  as  the  fmali  Bit  cut  off  from  the  Mais 
oi  ibe  Ingot. 

5«  But  when  Coins  of  different  Kindv,  and  old 
Uttnfils,  that  have  been  coloured  by  having  been 
boiled,  arc  to  br  examined,  the  Thing  is  hardly 
clone  wah  more  Kale  and  Security,  than  if  all  thefe 
Metals  are  granulated  {^Part  I,  §  21 6»  a  1 7.)  together* 

^he  UJe  and  Rcajous  of  the  Prccefs, 

I.  There  is  almoft  a  greater  Care  required,  in  the 
Choice  of  thefe  Specimens,  than  in  the  Operation  it* 
felf,  by  which  Gold  and  Silver  arc  fepa-aied  from  the 
other  Minerals.  Great  Errors  may  be  committed, 
when  an  Ingot  is  to  be  melted  out  of  the  imall  Maffcs 
cut  off*  For  Sulphur,  Arrenick,  Copper,  Lead, 
and  all  the  other  Minerals,  evaporate  in  Part,  when 
the  Fire  is  too  iliong  ^nid  two  long  kept,  and  partly 
turn  to  Scoria's,  while  the  more  dxt  Part  of  the  Sil- 
ver and  Gold  reirains:  For  this  Reafon,  the 
Proportion  which  ought  to  have  been  preferved  in 
the  rcniui.iiag  Iiigui,  it  taken  away;  Whcace  it  hap- 
pens^ 
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pens^  that  the  Examination  indicates  a  greater  Quan- 
tity of  Silver  and  Gold,  than  the  Mixture  ouz  of 
which  the  Specimens  bavebeen  taken,  dues  in  Kcalit/ 
coDCain.  But  this  may  be  avoided,  if  you  fubftradt 
that  Part,  which  the  Specimens  taken  together  have 
loft  m  the  Fire^  from  the  Centner  or  docimaRical 
Mark :  That  the  remaining  Part  may  be  taken  for 
the  whole  :  Thus  the  Silver  and  Gold  remaining  after 
the  Operation,  will  perfcdiy  anfwer  to  the  Quantity 
contained  in  the  whole  Mafs  of  the  Mixture. 

2.  When  Lead  enters  into  the  Mixture  together 
with  Copper,  the  Ingot  ought  never  to  be  extin<^ 
guiflied  with  Water:  For  the  Copper  growing, cold 
on  a  fudden  in  Water,  contraAs,  and  repels  the  Lead 
fliil  in  Fufion  towards  the  Outfide,  m\d  towards  that 
Part  of  the  Ingot  which  is  immerfed  the  laft  into  the 
Water.  I  Jkewife,  the  Ingot  is  always  richer  in  Sil-» 
ver  and  Gold,  in  the  Place  where  the  Cone  has  been 

inclined  towards  the  Horizon,  than  it  is  in  the  oppo- 
fite  Extremity:  Which  is  efpecially  true  of  thofe 
Mixtures,  m  which  Lead  and  Copper  enter  together^ 
The  Reafon  of  this  is  felf-evident^  from  what  has  been 
iaid  at  the  Beginning  of  this  Procefs.  But  the  Copper 
inuft  be  tried  before  it  is  roaflcd,  to  lie  whether  it 
contains  Silver,  or  Gold :  For  after  that,  their  Sepa- 
ration is  hardly  worth  the  Charges  {Pars  1.  §  4689 
469.) 

3.  Old  Utenfils  and  Coins  may  be  very  well  tried, 
if  previoufly  granulated.  For  when  the  Boiling  hap- 
pens to  render  them  white,  or  when  the  Meul  with 
which  the  Allay  has  been  made,  is  not  mixt  in  an 
even  Manner,  you  are  infallibly  deceived.  Now, 
they  are  rendered  white  by  allfuch  Bodies,  as  corrode' 
Copper  the  moift  Way,  and  leave  the  Silver  untouched. 
When  fuch  Silver  is  allayM  with  Copper,  you  muft 
firft  wipe  it  very  well,  or  nmike  it  (lightly  red  in  the 
Fire;  that  the  iat  Filthinefs  may  be  diillpatcd.  Then 
put  it  into  a  Brafi-Kettle  tinned  over,  and  pour  upon 
ic  enough  of  tartiih  Small-Beer,  or  of  Water,  chat  the 
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Stiver  may  be  tndrely  immerrcd :  Then  fludw  iM^ 
the  Liquor  a  Quantity  of  Sea-Salt»  and  Tartar:  Par 

the  whole  together  upon  the  Fire,  and  make  it  boil: 
Thus  will  the  Copper  be  eroded  irom  the  Surface  in  m 
few  HourS)  and  the  Silver  remain  alone.  Therefore^ 
though  you  had  put  the  nnoft  polilhcd  Lamina  inta 
the  Fire,  you  will  rake*  it  out  quite  dcllitute  of  Brighc- 
ncls,  but  of  the  whitcit  Colour.    Thm  walh  it  with 
SmaiUBeer,  and  rub  the  Svirface  of  the  Silver,  witK 
Brulhcs  made  of  thin  Brafs- Wires.  But  if  this  Surface 
is  a  ;ain  rubbed  with  a  fmooth  Piece  of  Steel,  it  reco- 
vers its  lonvjer  Pohlhing.    It  is  here  neceflary  to 
know  this  deceitful  Colour,  not  only  when  you  uic 
the  {Pari  L  ^  300.)  Touch-ftone,  but  alfo  in  adoci- 
maftical  Trial:  For  when  the  Specimen  taken  off 
from  fuch  Silver,  is  thin,  or  of  a  large  Surface,  it 
leaves  more  Silver  in  the  Coppel,  than  if  you  cue 
from  that  Silver  a  fmall  Bit  of  the  (ame  Weight,  in  a 
Place  where  a  lefler  Surface  has  been  contiguous  CO 
the  corroding  Solution. 

PROCESS  XIII.  " 

* 

Tbe^\ijfjing  (Part  I.  §  ^37,  479.)  cf  an  Ore^  ren- 
dered dijicult  to  be  melted^  by  Earihs  and  Sioms^ 

APPARATUS, 

■ 

J.  TJREAK  your  Ore  in  an  Iron-Mortar,  to  a 
tj  Powder  not  very  iinc :  Weigh  twenty  or 
thirty  docimafticai  Centners  of  it,  in  a  large  Balance: 
Put  them  into  a  wafhing  Trough  (Forth  Plat,  IK 

Fig.  XVI.)  puur  Ibaie  Water  upon  them,  that  the 
Powder  of  the  Ore  may  be  thoioughly  cnoift :  Then 
have  a  Vedel  full  of  Water,  the  Diameter  of  which 
muft  be  a  little  larger  than  the  Length  of  the  Trough : 
Take  the  Trough  with  your  left- Hand,  at  the  Top 
of  the  hinder- i-'art,  and  dip  it  horizontally  into  the 
Water,  and  move  it  yentiy  with  your  right-Hand^ 
from  the  fore-Part  of  the  1  rough,  which  is  lefs  deep^ 
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tovaids  die  Under  Pan^  which  is  dcepv  Then  take 

out  the  Trough,  and  incline  it  a  little  on  the  fore- 
Part;  that  the  Water  may  run  our,  and  the  heavier 
mmllick  Fart  reouin  at  the  Bottom ;  Rcpeac  this 
SefenA  Timet  over»  tiU  the  Ore  remains  auite  pureb 

a.  If  the  Ore  b  inherent  to  a  very  naid  Stone 
hardly  yielding  to  Iron,  fuch  as  arc  Flints,  and  the 
Other  Stones  of  that  Kindt  or  to  a  ponderous,  cai- 
careoos,  Spaad-like  Stone;  it  muft  fijift  be  weighed^ 
and  then  be  made  quice  red-hot  in  a  Crucible,  and  in 
this  Condition  be  thrown  into  a  \>flel  full  of  cold 
"Water,  and  after  that  be  pounded  very  fine  and 
waflied  very  clean. 

3.  When  the  Ore  is  waflied,  weigh  it,  and  try 
one  Centner  of  it :  that  is,  according  as  the  Nature 
of  the  Ore  requires  it.  Thus  you  will  eafily  com- 
pute, how  much  Silver  or  Gold,  you  will  be  able  to 
obtain  from  twenty  Centners  of  Ore* 

Tie  U/e  OMd  Risfons  0/  the  Proceji. 

I.  From  what  has  been  joft  find,  and  from  what 
was  fatd  {Pm  I.  $  :^38)  it  appears,  that  every  Ore 
will  not  bear  walhing^  it  fhcws  likcwifc  what  kind 
of  waQiing  each  Ore  wid  require;  and  what  Ores 
can  be  wafhed  without  a  Preparadon :  Of  this  laft 
Kind  aie  tbofe  wUch  coofiit  of  folid  pore  PlarnclcSt 
and  lis  hidJin  in  aloft  fat  kind  of  Eanh,'Or  inSand. 
Thence,  you  likewife  fee,  in  what  Manner  they  muft 
be  previotifly  pounded,  or  calcined  (Compare  Fart  k 
§  ^  3  7).  By  Calcination,  you  not  only  break  Stones 
into  Pieces  with  greater  Facility,  but  Ores  bcfides' 
melt  into  folider  Mafles,  which  moft  commonly  are 
fpecifically  heavier,  on  account  of  the  Sulphur  and 
Arientck  in  a  Manner  difperfed  through  them. 

3.  The  Intention  of  wafliing  is,  to  render  the^Om 
more  tractable  in  the  Fire  ;  and  to  hinder  the  nieul- 
lick  Parts  from  ^  being  diiHcuhly  precipitated,  or 
-  even  totally  detained  by  fo  great  a  Mafs  of  Scoria's, 
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^^ld  that^a  much  greater  Quantity  of  Ore  may  be 
fluxed  in  the  fame  Fire,  and  in  the  fame  Time. 

3.  But  the  I  ghteft  Powder  wafliedoflF,  muftfome- 
tinits  he  tried:  Fcr  it  dqw  and  then  happens,  that 
the  Water  carries  away  a  greater  Quantity  of  Ore, 
tfcan  there  remains  of  it  in  the  Bottom  of  the  Vcfftl: 
In  which  the  mofl:  experienced  People  are  oftentimet 
deceived.  Nay,  the  Waters  whicli  run  by  Veins  of 
Pre?,  commonly  enough  carry  Part  of  them  away, 
and  after  having  dragged  it  a  long  Way  together  with 
them,  at  laft  let  it  fall  at  the  Bottom  of  the  ChahneK 
As  for  the  reft,  fee  G.  Jgric.  de  re  Mel.  Lib.  Vlll. 

PROCESS  XIV. 


The  I'urify.y.g  of  Silver  leitb  Nilre, 
AFPJRyiTUS. 

1. 1^  Educe  your  Silver  to  Grains,  or  Plates  -,  put 

j[\  thrm  into  a  Crucible  :  Add  about  one  quarter 
Paic  uf  the  dried  Nitre  pulverized.  Put  upon  this 
Crucib  e  another  ot  a  leflcr  Size,  having  at  its  Bot* 
torn  a  Hole  about  as  large  as  a  Pea,  in  an  inverted 
Situatihn,  that  the  Border  of  it  may  be  received  into 
iiic  Oi:iicc  of  the  other.  Shut  up  the  Joint  of  the 
jcwo  Crucibles,  with  a  Lute  that  may  bear  the  Fire: 
And  when  this  is  dry,  put  the  Crucibles  in  a  wind«* 
Furnace,  and  furround  them  with  Charcoals,  to  the 
Height  of  the  Bottom  of  the  upper  CrucibL,  aaJ  aoc 
further. 

2.  Then  light  the  Fire  at  Top,  and  increafe  it 
till  the  VelTels  are  middling  red-hot.  Then  with  a 
Pair  of  Tongs  take  a  burning  Coal,  and  hold  it  at 

one  Fingcr^s  diliance  directly  above  the  FTolc  at  the 
^Qitom  of  the  upper  Crucible:  If  you  fee  a  luddea 
clear  Light  produced  near  and  about  the  Coal,  toge- 
ther with  a  trackling  Noife,  this  (hews  that  the  Fire 
^  has  aflually  the  requifue  Degree  of  Strength :  But  if 
|hi3  cyjKT  dots  not  appeaf  at  all,  or  only  very  faintly, 

the 
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the  Fire  muft  be  increafed.  on  the  contrary,  you 
hear  a  violent  Blad  of  Air,  coming  foith  with  a  loud 
crackling  Noife,  chough  you  have  not  put  the  above- 
mentioned  Coal  at  Top,  the  Fire  is  too  violent,  and 
mud  of  courfe  be  diminifhcd.  Wliich  beiog  neg- 
ki^d,  you  will  not  only  fulicr  a  great  Lois  of  Sil- 
ver; but  large  Vefiels^  charged  with  a  great  Quan« 
city  of  Nitre,  now  and  then  burft  afunder  with  Vio- 
lence and  Danger. 

3.  When  this  Phenomenon  is  over,  increafe  the  Fire 
as  much  as  is  neceilary  to  make  the  Silver  meit  with- 
iMit  any  Addition :  Take  the  Veflels  out  of  the  Fire: 
Break  the  under  one,  when  it  is  grown  cold  :  You 
will  find  the  Regulus  of  Silver  ac  Bottom,  and  alka- 
line Scoria's  (commonly  green)  at  Top.  If  the  Sil- 
ver is  not  yet  fufficirmly  purified^  or  too  rigid  ftill» 
•put  it  into  another  Crncible,  and  this  thus  open  into 
a  wind-Furnace,  throw  upon  it  a  iitile  Nitre,  and  as 
foon  as  it  melts,  pour  ic  into  a  Mould  for  Ingots: 
Thus  ic  will  be  purified  of  every  thing  thai's  not 
GoM. 

The  UJe  and  Riajm  of.  the  Proceji. 

I.  We  have  already  conGder^d  {J^ari  1«  §  137, 
161.)  the  Aftion  of  Nitre  upon  Merals  and  Semi- 
Metals.    Therefore,  if  you  o^)cratc  in  a  due  Manner, 
iSiivcr  is,  by  this  Merhod,  rendered  pcrlc^iUy  puic 
and  eafy  to  be  bent.    But  if  your  Silver  is  very  im* 
pure,  a  fmall  Matter  of  it  is  deftroyed  in  this  Opera- 
tiCiiii  which  mult  be  allribed  to  the  ftroi^ij,  Detona- 
tion of  Nitre  with  other  Merals,  and  to  the  Clamiui- 
-nefsof  the  Scoria's  made  by  their  Calxs. 
.    2.  The  Nitre  in  this  Procefs  feems  partly  to  be- 
come  volatile,  and  panly  to  change  intoa  fixt  Alkali, 
lo  very  pure,  that  there  remains  not  the  icail:  Foot- 
.    ftep  of  Nitre;  For  when  you  pour  upon  it  Oil  of 
Vitriol,  it  does  not  in  the  Icaft  excite  the  unpicafanc 
Smell  of  jlqua  Fortis^  which  neverthelef^  is  commonly 
proJuctd,  when  you  prepare  fixt  Nitre  in  liie  ufual 
.     .  ,  R  4      •  Man- 
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Manner:  The  Reafon  of  this  Dimlicy  is,  that  they 

do  not  imploy  a  Fire  fufficiently  iliuDg,  to  coulumc 
or  diflTjpate  all  Sorrs  of  Nitre. 

'  3.  Silver  thus  purifacd  tor  the  &rit  Time,  has  al- 
ways in  it  a  fmaii  Quantity  of  beterc^neous  Metal : 
But  if  you  melt  it  a  fecond  Time  ("N".  3.)  with  Ni- 
tre, and  pour  it  out,  the  Moment  it  is  in  F  i.iion,  yi  H 
iree  it  of  that  Refidue,  and  render  it  very  eaiy  to  be 
bent.  But  your  Silver  will  not  acquire  fo  great  a 
Degree  of  Puricy  and  Pliantnefs,  imlefs  you  pour  it 
out  the  very  Inllant  it  is  in  Fufion.  For  the  Nitre, 
v.'hen  Jtrit  too  long  in  the  Fire,  diliipates,  or  changes: 
And  when  this  happens,  the  Metals  calcined  by  the 
Nitre,  though  in  ever  fo  fmali  a  Quantity,  are  re- 
duced by  the  fat  Exhalations  of  the  Coals,  and  much 
n^wTc  ftili  when  the  Coals  themftlves  fall  into  them: 
Nor  is  the  refiduous  alkaline  Salt  an  Obftacle,  butra» 
ther  a  Help  to  this«  And  as  Gold,  above  all,  is  ren* 
dercd  very  rigid,  or  even  quite  brittle,  by  the  Jeaft 
Quantity  of  Tin,  Rcgulus  of  Antimony,  fffr,  the 
Kealon  is  plain,  why  unfkilful  Artificers,  try  tea 
Times  and  more,  to  render  Gold  pliant  by  Means  of 
Nitre,  before  they  can  obtain  it. 

PROCESS  V, 

Precipitaiion  of  Silver  out  of  ibe  fame  Bodies  as  were 
mentioned  in  the  foregoing  Proceffes  hy  Scorification^ 
in  a  Crucible. 

APPARATUS. 

I*  ^  I  ^HE  Body  out  of  which  you  intend  to  preci- 
JL  picate  Silver,  mud  be  previoully  prepared  tor 
a  Scorification  with  its  proper  Ingredients}  of  which 
we  have  already  fpoken  in  the  foregoing  Procefs; 
then  in  the  fame  Manner,  and  with  the  fame*  Quan- 
tity of  granuKt  ted  Lead,  put  it  into  a  Cruc  lk  iirictly 
examined,  that  u  be  intirc,  folid,  not  Ipcckkd  with 
biiick  Spots,  like  the  Scoria  of  Iron,  cfpecially  at  i^s 

inferior 
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ififerior  Fart,  and  capable  of  containing  thrae  Times 
a»  much.  Add  befides  Glaft-Gall  and  cooinon  Salt, 
both  vary  dry,  and  enough  that,  when  the  whole  is 
melted,  the  Salts  may  fwim  at  Top,  at  the  Height  of 
about  half  an  Inch. 

'  a.  Put  the  Crucible  thus  loaded  iiMo  a  Wind*Fuf» 
naoe)  Ihiit  k  elofe  with  a  Tile ;  put  Cdals  roand  it, 

but  not  higher  than  the  upper-Border  of  the  Cruci- 
ble: Then  light  them  with  burning  Coals,  and  in- 
creafe  the  Fire  till  the  whole  melta  very  thin :  Which 
will  be  done  by  a  middling  Fire^  maintained  alwayt 
ttfoaif  and  never  greater ;  leare  it  thus  for  about  one 
Quarter  of  an  Hour,  that  the  Scorification  may  be 
ptrfcdlly  made:  Take  oflF  the  Tile,  and  ftir  the 
Mafs  with  an  Iron- Wire,  and  a  little  after  pour  it 
oat  into  the  Mould. 

3.  When  the  Regulus  is  cleaned  from  Scoria's,  try 
it  in  a  Teft  by  coppciliog  it. 

TiiUfisoful  Riafm  cf  tbt  Procefi. 

!•  The  Scorification  of  any  Ore  whatever,  or  of 
any  other  Body  fetched  out  of  Ores,  may  indeed  be 
made  by  this  Apparatus^  as  well  as  in  a  TeA  under 
Che  Muflk:  But  it  ferves  chiefly,  to  the  £nd  that  a 
gftater  Quantity  of  Metal  may  fometimes  be  melted 
from  it  with  Profit :  tor  you  may  put  many  common 
Pounds  of  it,  at  one  fingle  Time  into  the  Crucible: 
But  then  you  need  not  ob&rve  the  Piopordoo  of  Lead 
pieicribed  in  the  foregoing  Procefs,  nay,  a  Qiuntity 
of  Lead  two  or  three  Times  lefs,  is  fufficient  accord- 
ing to  the  difi'erent  Qualities  of  the  Objedt.  But  c  ic 
Mafs  will  certainly  be  fpilt,  unkfs  you  chule  a  vc.y 
good  Crucible.  For  there  is  no  Veifel  chargrd  w/.u 
Litharge,,  that  can  bear  a  ftrong  Fire  bavirg  ; 
Draught  of  Wmd,  wittiout  giving  Way  through  u  to 
the  Litharge. 

2.  You  add  Glafs*Gall  and  common  Salt,  that  they 
may  forward  the  Scorification,  by  fwimming  at  Top. 
For  the  rcfraftory  Scoria  rejcfted  by  the  Liuur^e, 

and 
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and  adhering  between  this  and  the  Salts  that  fwim 

ar  Tr'P,  foon  brought  to  a  Flux;  and  the  Precipiia- 
rion  ut  ihe  Silver  is  ihert  by  accelerated.  They  alio  in 
a  Manner  hinder  a  Imall  burning  Coal,  fallen  into  the 
Crucible,  from  fccttng  the  Litharge  a  boiling,  which 
troubles  the  Operation.  For  the  Litharge  or  Glafs 
of  Lead,  eipcciady  that  which  is  made;  without 
any  Addition,  io  icon  as  the  Fhlogiiton  gets  into  it, 
raifes  into  a  foamy  Mafs,  confiding  of  a  Muititade 
of  fmall  Bubbles,  very  difficult  to  be  confined,  unlefs 
the  Phlogifton  be  entirely  conlumcd,and  the  Litharge 

reduced  to  Lead,  which  fomoimes  rifea  above  the 
Border  of  the  VeOel. 

PROCESS  XVL 

PredfiiaiiaH  by  Irm  and  Liad^  of  Silver  out  ofs  A£x* 

turi  cMaifdng  a  gr4ai  Deal  of  Sidpbur^ 

■  * 

APPARATUS. 

THIS  may  be  done  in  the  fame  Manner  as  in  the  . 
foregoing  Proceft,  but  much  better  after  the 

Manner  following. 

I.  If  you  do  not  know  already,  how  much  Silver 
Jies  hidden  in  the  Mixture,  you  muft,  for  that  Pur* 
poie,  make  a  Trial,  according  to  the  firft,  the 

cond,  or  the  fourth  Procefs.  This  daiie,  let  the 
Mixture  be  melted  in  a  Wind-Furnace  on  a  middling 
Fire,  in  a  Crucible,  having  a  Capacity  two  or  threa 
Times  larger.  Then  caft  upon  it  at  feveral  Times* 
Iron  Fill  . gs,  not  very  rufty,  and  being  one  third 
Part  with  regard  to  the  Weight  of  the  Silver:  In  the 
mean  Time  increafc  the  Fire :  When  you  fee  the  Iron- 
Filings  quite  diOblved  by  the  Sulphur,  and  melted, 
pour  iheieupon  an  equal  Weight  of  granulated  Lead 
with  regard  to  the  Silver,  in  fuch  a  Mariner,  however, 
that  it  may  be  difperfed  all  over  the  whole  apparent  Sur* 
face  of  the  melted  Mixture:  Then  (liritwith  an  Iron* 
Hook,  that  all  tbefe  Things  may  be  thoroughly  mixt 

1.  Shut 
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2.  Shut  cbe  Crudble  very  doTe:  Increafe  the  Hre 
ftUl  more;  and  after  baying  left  ic  b  forabout  hatf 

a  Quarter  of  an  Hour;  poor  the  Ma6  out  idco  a 
melting  Cone,  rubbed  with  Tallow,  and  warmed, 
pr  iota  ao  hpa^MgiUr^  prepared  alter  the  tuoc 
Manner. 

J.  When  k  19  gmwn  cold,  fliake  the  Manerout; 

You  wiil  find  at  Top  Scoria's  to  be  taki^r*  ofi,  ar^ 
at  Bottom  a  Regulusy  that  will  have  aJi  the  SHver  in 
ir,  i)O0ether  «idi  the  Lead,  cr  at  kaft  mli  Pteaf 
it.    The  Regubs  may  be  oopprlied  in  m  Teft. 

4. 1.^  yoa  know  that  there  is  already  the  ui;f  Q^nH 
tity  of  Lead  in  rhe  Mixture,  it  is  noz  rvKdury  to  add 
3By '^granulaud  Lead;  but  mfaer  10  duebic  tie 
Weight  of  the  Iroo-Fifing^ 

^it  Ujc  and  Riajons  cj  ihz  PruiJ:. 

1.  All  that  was  fzid  [Par:  I-  §  147.  Ccr,Z.  i, 

IS  very  weii  and  plain.  But  yos  iu&  au;  I  t>v  so^ 
wards  the  End;  that  the  Silver  which  is peitapi  ftiJ 
inherent  in  die  Mixture,  brng  qiakkcr  CiS'J^wtd  hf 

torn-,  or  that  the  Sulphur  may  be  vr.v.:t\y  t^kea 
by  the  Lead  (/.  |f  it  has  M  bees  iMrwghi/  oe» 
ftroyed  by  the  Iron*  There  are  a*ib  few  other  Me- 
tals, that  have  the  fan*t  ES'tzz-^  hrjz  Lead  is  cboien 
in  this  Cafe,  because  it  is  very  cx^vfitTitiy  kpzrutd 
a  fccond  i  ime  i/octa  the  SiiVcr:  For  there  ts  a«waya 
foniething  of  the  precipiuLng  Meul,  that  o^xea  wadk 
the  Metal  to  be  precipitated;  tJiC  more  fo,  as  tbc  Se- 
paration .s  more  exici  y  done;  Fo;  who  can  fo  rx^^&Iy 
cic:erminc  LUe  i^uiat  cif  SA(ur«aoOt  aad  the  Degree  oif 
the  Fire? 

2.  You  muft  not  ufe  Fijngs  quite  fpoiled  with 

I^Mii :  ror  iitZj  tiAvc  \  #Avti»£  i^ifi-ji ijnyj^  lliC 
Sulphur. 

2.  The  Crucibl  e  which  havefcrved  lo  tbcfe  Pro* 
cefles,  retain  a  little  of  the  Silver,  efpecially  if  they 

^e  rough  at  the  InHdc;  i  0;  ih  s  Iteafon,  die  fame 
^xuciblCj  Q^loD^u  it  remai&s  iaure,  mufl  a/'^'^ys 

lixvc 
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ferve  for  the  fame  Operation.  But  when  it  breaks  to 
Pieces  at  laft,  and  the  Bits  are  plunged  into  the  boil- 
ing Lead,  all  the  Silver  is  feparated  from  it:  Whicli 
Lead  niuft  ferve  for  the  like  Operations,  as  well  as 
that  which  is  reduced  cue  ot  larger- Tcfts:  Thus  all 
the  precious  Metal  is  preferved. 

PROCESS  XVIL 


Tb^  txlra^itig  of  Silver^  hj  Ama^amatitm. 

APPARATUS. 

I.  TT  7  ASH  the  Ores,  Larths,  Stones,  and  Sand, 
VV      which  Silver  lies  hidden  in  its  meuliick 
Form,  according  ro  Proc,  XIII.  When  waflied,  in- 

fufe  them  in  vrry  (bur  Vinegar,  in  a  wooden  or  Glafs- 
Veffel  pertectiy  cleati :  Buc  about  a  tenth  Pare  of 
Allum  mufl  be  firft  boiled  and  diffolved  in  this  Vi- 
negar, that  the  wafhed  Powder  may  be  intirely  co- 
vered over:  Leave  them  thus  for  one  or  two  Days 
and  Niiihts 

2.  Decant  the  Vinegar,  and  wafli  the  macerated 
Powder  in  pure  warm  Water;  till  the  Water  be- 
comes quite  infipid,  when  juft  poured  upon  it :  Dry 

the  Powder  pur  it  into  an  Iron-Mortar :  Then  add 
Mercury  four  Times  the  Quantity  of  the  dried 
Powder,  and  with  a  wooden  Pelile,  ending  in  a  large 
round  Head,  and  adapted  to  the  Infide  of  the  Mortar 

by  its  Figure  and  Size,  beat  the  whole,  till  you  fee 
every  little  Pare  of  the  Powder  rendered  of  a  blackifh 
Colour  by  the  minute  Globules  of  Mercury  mixc 
to  it. 

Then  pour  Water  thereon,  and  continue  the 

Trituration  for  a  While:  bccaufc  you  thus  will  walh 
away  the  terreftrial  Powder  and  the  other  heterogene- 
ous Bodies  remaining]:,  and  bccaufe  all  the  Globules 
of  the  Mercury,  will  by  that  Means  be  aggregated 
to  the  Silver  and  Gold.  Pour  out  the  turbid  Wa- 
ter, and  add  fome  freih>  then  grind  the  whole  again, 
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till  all  the  remaining  Powder  be  walhed  oflF  at  laft. 

Then  dry  tlie  remaining  Anulgama  With  a  S^unge, 
aod  by  a  gentle  Ueac 

JbeUfe  mul  Reafons  of  ibe  Prveeft.  ' 

I.  Amalgamation  is  chiefly  ufcd,  when  Silver  liei 
hidden  in  its  metallick  Form  in  Stones,  Eanhs,  and 
Sand.   Buc  when  it  is  in  a  State  of  Ore,  the  Bodies 
that  concur  with  it  to  form  the  Ore,  muft  be  difTi- 
pated  {Part  L  ^  463  ) :  Otherwife,  the  Amalgama- 
tion would  not  iucceed.  Therefore  a  previous  Waih- 
ing  muft  be  made,  that  the  other  Bodies  which  can- 
not be  diJTolved  by  the  Mercury,  may  be  waflied  off 
a$  much  as  pofiTible  :  For,  unlcfs  this  be  doiic^  the 
Mercury  cannot  a<5t  freely  upon  the  Silver  :  Nay,  if 
the  Waihing  is  done  afterwards,  a  great  Deal  ot  the 
Mercury  is  walhed  off  together  with  theft  heteroge- 
neous Bodies.    For  which  Reafon,  likcvafc,  the  Ore 
isibak*d  in  Vinegar  prepared  with  Allum,  that  the 
terreftrial  dufty  Bodie?!,  or  even  the  fat  Ones,  may 
be  wiped  off  the  Surface  of  the  Silver.    As  for  the 
reft,  I'cc  Part  l.§  65.  and  foltouin^.  For  tliis  Reafon, 
the  Mercury  fometimes  refufes  to  difTolve  the  Silver : 
Which  neverthelcis  is  corredted,  if  the  Mercury  is 
rubbed  with  common  Salt  and  Water,  and  afterwards 
wafhed  very  clean. 

t.  If  you  continue  to  grind  the  Amalgama  with 
Water,  longer  than  till  you  fee  no  more  Filth  in  it; 
the  Water  poured  upon  it  will  neverthelefii  be  always 
turbid,  and  you  will  lofe  Psrrt  of  your  Amalgama. 

3.  They  nuke  a  p.irticular  kind  of  Mills,  in  which 
a  great  Quantity  of  Amalgamations  are  made,  and 
which  are  well  defcribed  by  G.  Jkricola^  di  u  NUt. 
Lib.  VIH. 


P  R  O- 
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PROCESS  XVIH. 

Separaihn  of  Silver  from  the  Amalgama. 

APPARATUS. 

i.  Q  Prcad  a  thin  Leather  upon  a  wide  earthen  or 
«3  Glafs-Vcflcl,  very  clean:  Fold  it  up  in  the 
Form  of  a  Bug,  and  pour  the  Ainalgama  into  it: 
Then  tie  the  Bag  very  ftrongly  ac  Top,  that  the 
empty  Spaces  of  the  Plaits  may  not  give  Paflage  to 
any  Part  of  the  Mercury.  This  done,  if  you  com- 
prefs  the  Bag  by  wringing  it  luul,  the  majo;  Tari:  o{ 
the  Mercury  will  pal's  through  it,  and  run  into  the 
Veffcl  under  it.  li  you  can  no  longer  fqueeze  any 
Thing  out,  open  the  Bag,  and  you  will  find  in  it  a 
white  Pafte,  which  (hall  be  the  Silver  and  the  Gold 
that  were  in  the  wailit  Powder:  But  there  remains 
about  an  equal  Quantity  of  Mercury  lliU  mixc  with 
them  after  the  Squeezing. 

2«  Put  the  remaining  Pafte  into  a  Glais  Retort  % 
and  this  into  an  Iror.-i^ot  tuil  ut  SliiiJ  (PlaL  IV. 
jtig.  I.)-  Apply  to  it  a  Recipient,  in  which  there 
mud  be  fuch  a  Quantity  of  Water,  as  that  the  Orifice 
of  the  Neck  of  the  Retort  may  be  immerfed  into  it: 
Nor  is  it  neceflary  to  clofe  the  Joints  with  Lute. 
Make  under  this  a  flrong  Fire,  [lii  you  Teethe  Mer- 
cury applying  itfclf  by  large  Drops  to  the  Neck  of 
the  Retort,  and  falling  into  the  Water,  with  a  hif- 
fing  Noife:  But  if  you  hear  a  Crackling  in  the  Rt^ 
tort,  then  diminifh  the  Fir^-  a  litik;  and  if  at  laft 
nothing  more  is  diftilled  by  the  great  Fire,  let  the 
Retort  grow  cool,  then  take  it  away,  and  fplit  it 
with  a  Thread  dipped  in  Brimftone,  which  for  thit 
Purpofe  muft  be  tied  about  the  Middle  of  the  Belly 
of  the  Retort,  and  fet  on  Fire:  Then  in  the  Fire 
with  Borax  run  the  remaming  Metal  into  a  Mafs. 


t 
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I.  As  Mercury  requires  a  Fire  three  Times  flrong- 
cr,  to  be  volatilized,  than  Water  does ;  lb  when  it 
is  refolved  into  Fumes,  ic  coagulates  imniediatciy,  if 
touched  by  Water ;  nor  are  you  to  be  apprehenfire  left 
the  ieaft  Quantity  of  it  (hould  evaporate  in  open  Vef- 
fclsj  provided  the  Orifice  of  the  diftillarory  Vcflel  is 
immerfcd  under  the  Water.  You  are  only  to  take 
Care  not  to  immerge  it  too  deep:  For  in  this  Cafe, 
not  only  the  Neck  of  the  Retort  fplits  eafily,  but, 
when  the  Degree  of  the  Fire  is  very  great  at  firft, 
and  afterwards  Icis,  the  Water  afcends  through  the 
iN^eck  of  the  Retort^  and  falls  into  the  Belly  of  it^ 
which,  on  this  Account^  fplits  when  it  is  hot}  and  thus 
the  Operation  is  deftroycd.  But  when  the  Neck  of 
liic  Retort  is  not  immcrged,  the  Joints  nuift  in  this 
Cafe  bcclofed  with  Lute:  But  if  you  iniploy  then 
loo  great  a  Fire,  the  Veflcls  burft  violently  afundcr^ 
with  fome  Danger,  becaufe  of  the  pernicious  Fume. 
Bcfides,  when  your  Fire  is  too  llrong,  Part  of  the 
Silver  cafily  gets  into  the  Recipient  together  with  the 
Mercury. 

2*  Jf,  for  Want  of  an  Afparaiu$  for  Scorificatioii 

and  Coppellihg^  you  have  a  Mind  to  indicate  by  this 
Method,  the  Quantity  of  Silver  contained  in  the  Body 
wafhed  i  in  tins  Cafe,  the  whole  Amalgama  muft  be 
diftiilcd  through  the  Retort  ;  becaufe  Part  of  the  Sil- 
ver and  gold  gets  through  the  Leather:  Nay,  there 
remains  nothing  at  all  ihe  Silver  or  Gold  within 
the  Leather,  if  you  ufe  too  great  a  Quantity  of  Mer-  - 
cury,  to  extract  a  fmall  Quantity  of  theie  Metals : 
Uniefe  the  Mercury  be  faturated with  them,  by  a  like 
previous  Procefs;  and  even  then,  you  may  be  cafily 
deceived  as  (0  the  Quantity  aad  Quality  of  the 
JMeial. 

PRO- 
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PROCESS  XIX. 

3i  render  Silver  very  pure^  hy  Predpilafi<m  oiU  of 
Aqua  J:*  orciSy  with  Spiril  of  &alL 

APPARATUS. 

I.  TT  T  HEN  Silver  has  been  coppelled,  difiolvc 
W  it  with  /Iqua  torth^  »na  very  clean  Glafs- 
Cucurbice :  And  if  the  Solution  is  the  leaft  in  the 
World  turbid,  ftrain  it  through  a  double  filtrirg 
Paper,  into  anchcr  cIcmii  Glafs-Vcirci.  Pour  into 
this  Solution^  b^  little  ^r.d  iitiie.  Spirit  of  Sale,  or 
Solution  of  common  Salt,  or  Salt  Ammoniack, 
enough  to  produce  a  perf cd:  Jqua  Regis  ( Pari  I, 
§12^.  Ct.)  :  The  Lnipid  Diirolution  will  im- 
mediately become  n^iilky :  f  et  it  reft  fcr  feme  Hours» 
that  the  Silver  extradted  in  Furm  ot  a  white  Powder, 
may  all  fink  to  the  Bottom :  Which  is  fooner  effeded, 
by  pouring  a  great  Quantity  of  pure  Water  upon  the 
Solution,  it-"  it  be  highly  chargtrd.  This  done,  de- 
cant gently  the  Liquor  at  Top.  Bur,  you  mull  pour 
upon  the  Calx  adherent  to  the  Boitom,  frelh  Water, 
or,  what  is  ftill  better.  Phlegm  of  Spirit  of  Salt,  or 
of  ylgua  Fcrtis  \  that  all  the  Metal  may  bj  exiraaLd 
out  of  it :  For  the  Calx  is  no  longer  diiiulvcd  in  Aqua 
Fortts^  nor  m  Spirit  of  Salt.  Finally,  let  it  boil  at 
feveral  Times  in  frefli  Water,  till  the  Calx  and  Wa- 
ter arc  at  laft  perfectly  infipid.  Shake  them  toge- 
ther, and  pour  them  into  a  iikring  I'aper,  that  the 
Water  may  go  through  iCi  and  then  dry  the 
Calx. 

2.  Put  it  into  a  Crucible,  well  rubbed  on  the  In- 
fide  with  Soap,  and  cover  it  with  about  one  Half  of 
any  nxt  alkahne  Salt,  very  dry,  and  beaten  to  a  very 
fine  Dud  :  Squeeze  the  Whole  well  With  your  Finger ; 
Cover  the  Crucible  with  a  I'ile,  and  put  it  in  a  Wind- 
Furnace,  and  make  at  firft  a  middling  Fire  for  a 
QuaiuT  ui     ix'jui,  oiily  to  nuke  the  VaTcls  grow 

red- 
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red-hot;  and  then  increafc  it  as  much  as  is  required 
for  a  pcrteft  Fufion  of  the  Silver  and  Salt.  The  Fu-  • 
fion  being  obtained,  take  out  the  Crucible,  that  the 
whole  may  cool  of  iifclf  j  or  pour  it  into  an  Ingot; 
the  Silver  ihali  be  reduced  perfe&ly  pure  out  oi  ihi^ 
Calx. 

If  this  Silver^Caix  (N^  1.)  ia  ezpofed  alone  to 

the  Fire,  it  melts  fo  foon  as  it  grows  red ;  and  if  you 
tlieu  incicafethc  Firealittlcmore,  it  vaniflies  in  Fume ; 
when  poured  out  quickly*  it  appears  a  Body  oi  a  lighc 
leaflet  Cokwr,  half-tranfparent,  ponderous  enough, 
and  lb  tenacious  that  ic  is  difficult  to  reduce  it  to 

Powilcf,  and  il  you  bi'cakic,it  iccms  10  l^J  or  a  hbious 
Texture  wiihin :  Whence  it  is  called  Luin^e  Cornua^ 
on  account  of  its  refenabling  die  Horns  of  Animals 
on  the  Outfide. 

Ufe  and  Reajons  of  the  Proccfs^ 

■ 

T.  Silm  IS  not  to  be  dtifoived  thft  moift  Way  id 
Afta  Regis  and'  Spirit  of  Salt;  on^he  contrary,  whent 

ic  IS  idica.iy  iiiilbivtd  in  Aqua  For/is^  yuu  precipitate 
it  tlicncc  with  Spirit  of  Sale ;  But  fo  foon  as  this  is 
done,  a  Solution  of  the  Silver  by  the  Acid  of  Aqua 
Regis  happens  in  the  dry  Way :  For  a  confiderable 
Quantity  ui  jlqua  is  joined  to  the  Calx:  of  Silver 

precipitated  to  the  Bouom ;  whence  its  Volatility 
depends.  For  this  Reafon  likewite,  if  you  mix  a 
little  of  Spirit  of  Salt  to  Spific  of  Nitre,  you  eafily 
obtain  the  Separation  of  the  former  firom  the  latter 
by  Silver.  See  Par(  1,  §  122.  But  the  Copper 
whereof  any  (mall  Quantity  remains  mixt  with  the  \ 
Silver,  in  the  Operation  of  coppelling,  is  not  to  be 
prtctpttated  by  Spirit  of  Salt:  Therefore,  when  the 
o(her  Metals  are  conlumcd  \n  :1k  Copied,  the  metal- 
lick  Part  of  this  Calx  is  peifedt  and  pure  Silver. 
Gold  itfclf  is  alfo  perfectly  fcparatcd  in  ihe  lame 
Manner,  if  the  Jjua  Forth  it  not  quite  faturated  by 
the  Sliver. 
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2.  The  Spirite  muft  be  fMilre>>  and  die  Cafac  pcr» 

fcctly  wtli  waihcd  :  Qtbetwife  you  will  not  always 
punfy  your  S:iver. 

3.  This  Lunsff  Cornuar  muft  be  reduced  the  dry 
.Wayt  that  i$»  by  whatever  abiarbs  ^qm  it^gis  wtA 
great  Force.  Therefore  you  fee  this  Property  ii 
fome  Mt-ta!*^,  for  Ii  llance,  in  Lead,  Tin,  and  all  rhc 
alkaline  iixt  6aks.  But  the  Silver  is  ipoiied  anew  by 
the  two  former,  and  a  great  Quantity  ^  il  is  deftfoycd 
at  the  fame  Time:  Which  may  be  gucflfed  from  cba 
thiLk  Sii.oak,  \\  hich  is  produced  in  a  violent  Rtdac- 
tion  iiudc  ahcr  this  Manoer*  But  all  your^ilvei:  iis 
preferved  by  a  fixt  Alkaly,  provided  you  ulca  pojpcr 
Courfe» 

4.  If  you  pour  into  die  iv,  d  Liquor  remaining  from 
the  Precipitation,  and  decanted,  a  iixi  alkaline 
quor,  or  a  volatile  urinous  concentrated  Spirit,  in 
fuch  Quantity  as  (hall  greatly  exceed  the  exad  Pdnt 
of  Saturation:  TI.l  L  olour  ot  both,  which  was  hard- 
ly fenfibJe  before,  turns  to  a  deep  Azure,  which  muft 
be  owing  to  the  Prefcncc  of  Copper:  For  when  this 
IS  in  a  fniall  Qiiaotity,  it  diflbtves  the  moift  Waf  in 
aikaline  Salts,  and  ilien  produces  this  Colour.  The 
I'owny  whuifn  Powtli »  which  is  produced  during  this 
Mixture,  and  at  hrll  Iwtms  iike  Fk>cks  «f  Wool, 
and  then  ftnks  to  the  Bottom^  is  not  Copper,  bat 
procures  from  the  Earth,  which  is  produced  in  every 
Regeneration  ot  neutral  Salts,  and  to  which  the  fmall 

Quantity  ot  Gold,  which  poiiiUy  was  aa  dus  ^im^  is 
aiixt, 

« 

PROCESS  XX. 

r 

TV  €xtra&  GM  ma  ^  i$$  A^afrms^ 

APPARATUS.  . 

ALL  the  ProcefTes  by  which  Silver  is  gee  out  of 
the  Ores  in  which  it  lies  hidden^  and  ia  lepa« 

raced 
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rated  from  foreign  Bodies,  from  Proc,  I.  to  XV III. 
belong  to  this  Article.  For  Gold,  as  well  as  Silver, 
is  free  from  the  Aftion  of  Lead  and  Glafs  of  Lead, 
tnd  fuftains  the  Coppel  and  the  Teft,  in  which  all 
the  other  Bodies  turn  to  Scoria's.  Therefore,  Gold 
mixc  with  Silver  is  collcded  in  the  very  fame  Procefs 
by  which  the  faid  Silver  is  feparated  from  its  Ores :  ^ 
as  we  have  already  mentioned  feveral  Times,  in  the 
foregoing  Chapters.  Amalgamation  itfclf  is  more 
proper  to  Gold  than  to  Silver;  that  is,  as  they  are 
both  feparated  from  their  Matrixs  by  this  Operation  : 
For  there  is  no  Metal,  that  is  not  more  frequently 
met  with  in  a  State  of  Ore,  than  in  its  metallick 
State:  But  Gold  is  always  found  in  a  true  metallick 
State  J  unlcfs  its  Quantity  is  many  Times  inferior  to 
tfa^t  of  the  Silver  adherent  together  with  it  in  the 
fame  Matrix.  But  Gold,  even  in  this  Cafe,  cannot 
always  be  faid  to  be  in  a  State  of  Ore  (See  Part  1. 
§  400),  Now,  a  true  metallick  Stare  is  required  for 
an  Amalgamation ;  becaufc  no  Extraftion  can  other- 
'  W'fe  be  made  by  Mercury. 

There  is  indeed  a  great  many  Procefles  recommend- 
ed by  feveral  Artificers,  for  the  extradling  of  Gold 
out  of  its  M»trix;  and  by  which  they  fay  that  you 
Will  obtain  more  than  by  the  ordinary  Method  :  But 
ihcy,  for  the  moft  Part,  are  fo  trifling  and  fo  tedious 
in  the  Work,  that  chey  hardly  dcferve  to  bedefcribed, 
fo  far  they  are  froiji  being  worthy  to  be  imitated.  The 
moft  common  of  them  are  thofe,  in  which  the  Ore  is 
prepared  by  roafting-,  which  mud  not  be  always  neg- 
lected; as  it  is  fometimes  altogether  neceflary.  But  to 
repeat  it  fo  many  Times  over,  to  extinguifh  the  Ore 
after  each  roafting  in  Urine  of  Children,  or  in  other 
Lies  prepared  in  a  particular  Manner,  then  to  fcorify 
it  firft  in  a  Crucible  with  Lead  and  other  Ingredients, 
and  afterwards  to  put  it  in  a  Teft  to  fcorify  it  a  fecond 
Time,  and  fo  on,  is  a  Method  as  filly  as  it  is  toil- 
fonne;  by  which  Gold  is  rather  diffipated  than  it  is 
collefted. 

S  2       '  Wc 
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Wc  have  then  nothing  to  do  here  concerning  Gold, 
but  to  give  tUc  Methods  by  w^uch  Gold  is  fqiftnieii 
from  Sliver^  and  thofe  by  wh^ch  \t  is  feptraccd  from 
the  other  Metals:  as  far  as  chefe  Methods  diflfer  frofn 

thoft;  %vh  cli  wc  have  already  givco^  for  ihc  Sepafaiioa 
oi  bilver  Uom  oiber  Meials.  * 

PROCESS  XXL 

^0  nnda  Cold  pcrfi^ly  pure  frm  Silver^  by  Aqua 

Hegis» 

APT  A  R  J  r  U  S. 

i./Tp  HE  Mixture  of  Gold  aad  Silver,  muft  firft 
X    be  coppelled  according  to  Prat.  IL  or  VUL 

with  a  fufficicnt  Quantity  of  Lead,  that  the  oiher 
MctrJs  may  be  leparaied :  In  which  a  little  more 
Lead  IS  pretcrablc  to  aieiier  Quamity*  Out  of  the 
remaining  Reguluj  Sorgt  thin  Flam's  and  vbeoevor 
the  Metal  grows  rigid  under  the  Hammer,  make  it 
^  rcd-hoL  in  a  oentle  pure  Fix^e,  wiicicby  its  DuctUity 
will  a^ain  be  i  tilorcd.  .  . 

2,  When  the  faid  Plates  are  fuffidently  cbint  make 
them  red-hot  for  the  laft  Time,  and  cut  them  into 
fmall  Bits  witli  a  Fairoi  Sheers,  and  then  keep  them 
in  a  warm  Place,  in  a  Lucurbite  made  of  tranfparent 
Glafs,  pouring  upon  them  a  fufficient  Quandty  of 
rhe  puxcA  Aqua  R^'^iSj  which  muft  be  ftrong  enough. 
In  the  mean  Time,  ki  the  U^ifice  gf  tiic  Cucurbite 
be  flint  cloie  with  a  Cornet  of  Paper,  to  prevent 
any  Dull  from  falling  in. 

3»  The  Diflblution  being  finilhed,  pour  out  Ibftly 
the  fupernatanc  I'luid  in:o  a  wide  optii  GluU-v'elTel  \ 
takii!^  Care  thac  the  lead  Part  of  tlie  Silver,  aahe- 
rent  to  tlic  Bottom  in  Form  of  a  white  Powder,  does 
not  goout  along  with  it.  Pour  upon  this  remaining  Calr 
it. me  Phlegm  of  Spirit  of  Salt,  and  make  it  b  il  with 
it  a  while,  ti.ac  tiie  rclkluous  Diilblution  of  Gold  may 
be  walhedoir,  and  added  co  the  iirll  by  decanting.  This 

done. 
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done,  inipifiafe  the  Liquors  orer  a  gentle  Fire,  tilJ 
tiicy  are  dry :  Put  what  remains  into  a  Crucible,  and 
cover  it  with  Powder  of  Borax,  mdced  before-hand 
wrih  a  linie  Nhrie :  Oopvier  the  Crucibie  ciofe  with  a 
Tile )  and  make  the  Melting  firft  wiih  a  gentle,  and 
a  Itule  after  witli  a  great  Fire.  Then  pour  it  into  a 
Mould  to  have  an  Ingot. 

The  remainiog  Calx  of  . Silver  b^ing  waflied  out 
of  the  Qicurbite,  by  pouring  Water  upon  it,  may  in 

a  wide  Veffel  be  decanted,  and  being  dried  by  Fire, 
may  be  melted  in  the  fame  Manner. 

Ufi  and  Reafons  of  ibe  Frocefs. 

'  I.  All  the  Metals  that  are  diflblved  in  J^ua  Rcgi\ 
muft  be  confumed  by  CoppelUng,  before  the  DilTo- 
lution;  left,  being  diflblved  together  with  the  Gold, 
and  infpiffated,  they  be  again  confounded  with  it  : 
But  the  fniall  Quantity  of  Copper  remaining  after  the 
CoppelKng  {Pro€.  VIII.  Uf.  2),  being  much 
divided  by  that  Degree  of  Fire  .which  f  uts  Gold  in 
Fufion,  is  dcllroyed  partly  by  itfelf,  partly  by  the 
Nitre,  and  turns  to  Glafs,  and  is  received  by  the 

'  2.*  Gold  may^  be  precipiuted  quicker  out  of  its 
DiQblution,  by  a  fiitt  or  votauie  Alkali :  But  the  Calx  . 

proceeding  therefrom,  which  is  ot  a  dark  yellow  Co- 
lour, being  dried  on  a  gentle  Fire,  becomes  that  kind 
of  Gold  cailedi^nr/i^  FkiminaHs^xcau  fe,  when  the  Heat 
«  not  mereaftdtoofuddenly,  but  only  by  Degrees,  it 
decrepitates  with  great  Violence,  anJ  with  a  ihuu  Jer- 
ing  Noife,  and  icatters  every  Thing  rouiKl  it  widi 
ibcb  a  Fo^ce  as  was  hitherto  nev^r  obferved  in  an/ 
other  Body.  We  ftali  foon  teach,  how  this  ought 
to  be  reduced,  or  rather  feparated  from  the  Salts, 
which  produce  this  thundering  Noilc  together  witn  it. 

S  3  1'  ^  O- 
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PROCESS  XXIL 

^ofeparaU  Gold  frc^m  Silier  'uj  'ub  Aqua  Fortii. 

APPARATUS. 

I.  A  S  /Iqua  Fortis  cannot  corrode  Sitw  ofF  from 

j[  \  Gold,  unlvis  the  former  be  three  Times  in 
greater  Quantity  than  the  latter  {Part  I.  §  47^)» 
it  is  not  every  Mixture  of  Gold  and  Silver  than  can  be 
fcparated  by  /iqua  Forth.    Let  therefore  the  Mixture 
cf  the  v.hix  Allay  be  purified  in  a  Coppel  irom  the 
ether  Mrt.i!-,  if  there  is  any  in  itj  and  be  tried  with 
the  Needles  {Part  L  §  295 J.    It  the  Ai^ay  of  it  is 
fuch,  that  it  contains  fix  Carats  or  lefs  of  Gold,  and 
Ciphteen  cr  more  of  Silver  i  you  may  reckon  it  fit  lo 
iBake  a  Separaiion  with  y^qua  Fortis :  If  not,  you 
muft  either  add  a  fufBcient  Quantity  of  Silver 
melting  together  in  the  Fire,  or  make  the  Separacioil 
With  n^ua  Regis^  according  to  the  foregoing  JPro* 
cefs. 

2.  Now,  if  the  Mixture  is  ib  allayed,  as  to  adniic 
of  the  Action  of  Aqua  Fortis  \  reduce  it  to  faiati 
Plates*,  put  it  into  a  fmal)  Cucurbitc,  and  poiir  upon 

it  a  duuble  Q^.^inuty  or  yloua  Fortis^  of  a  proper 
Strength,  and  tried,  that  the  Icaft  Quantity  of  Silver 
may  not  be  precipitated  out  of  it  (Ptfr/.  I.  i  122)5 
then  put  it  in  a  warm  Place,  with  a  proper  Cover, 

]f  the  Bubbles  and  red  Smoak,  which  are  produced 
during  the  Diilblution,  make  you  think  that  the 
Silver  is  corroded,  decint  the  Solution,  while  it  vsk 
yet  warm,  into  another  Giaf^-Veflfe),  and  pour  upon 
what  remains  frefh  Aqun  Fortis^  but  in  Quantity 
t'AiCc  r,s  littie  as  tiie  firll  Time:  Kxpole  it  again  u> 
the  Fire^  10  make  it  boil;  then  decant  it  agam  wann, 
and  repeat  this  once  more ;  then  wafli  the  Kefidue 
with  frefli  Water;  which  will  be  your  Gold,  of  a 
dark  L\  lour,  liglu,  I'pui.gy,  and  biittle,  uuL  ui 
ivhich  the  Silver  is  cunodtd, 

3.  You 
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3.  You  may  pour  ic  out,  in  the  fame  Manner  as 
you  have  done  the  remaining  Calx  of  Silver,  in  the 
foregoing  Procers  ('N^  3).  But  the firft  Diffolution, 
being  fitticaiied,  muft  eilber  be  drawn  off  (Pur/ 1. 
I  125)  to  feparaie  from  it  the  Silver,  which  will 
then  be  perfectly  pure,  or  ic  mutt  be  diluted  with 
Water:  Put  into  it  very  clean  thin  Copper  Plate?, 
inmediateJy  .^le.SUi^etwill  firft  cover  the  Copper 
all  over,  under  the  Form  of  very  thin  and  fmall 
Leaves,  and  then  by  Degrees  be  precipitated  to  the 
Bottonv  ^d  the  St^\\fXA^p^  which.was  betof9jl|(ftituce 
.  of  Colour,  Ihall  be  ^tmg^  wi(h  a  greenilh  aiij^e  Cof 
lour:  Pour  this  together  with  the  Calx  into  an  edul« 
corating  VefTcl  ( P.irl  I.  P/a/.  II.  Ftg,  XIU)  and  ex- 
pofe  it  a  while  to  a  Fire  almod  ftrong  enough  to 
§^e  ic  boil:  Thus  ail  the  SUvf^r^wjU,^  la(tt^idif* 
engaged:  Decant  the Solutioatt  from  the 

lighter  Silver-Duft  fubfiding,  and  pour  upon  ii  at  Ic- 
vcral  times  Water,  which  mull  bod  till  ic  becomes  • 
perfedUy  infipid.  f  inally,  let  the  dqlcijSed  Caix  of ihip 
Silver  be  melecd.<pgcther.withBora^,       b)r  a  gen- 
tle Heat,  and  then  by  a  ftrong  Ffri?.'  ^uc  this  Sil- 

0fA,Rcafpm  of  ibi  Procrfs.  . 

See  on  this  Point  ( Part  I.  §  472.  and  the  foregoing 
Proce&^  and  obierve  moreover,  chat,  unlefs  you 
pMT  Mt  (he  Soluuoo  of  Silver  warm,  foipe  Cryftais 
of  SiXvcx  will  be  produced,  very  difficult  to  be  diC» 
foived,  which  furround  the  Remainder  of  the  Gold 
in  fuch  Manner,  that  the  Silver,  remaining  to  be  cor- 
lodcd  off  from  the  Gold  witk  rcceat  Aqwi  Fortis^  k 
very  difficult  to  be  dii&lved. 

■ 

*    S  4  PRO- 
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PROCESS  XXIII. 

* 

iTi^e  Stiver  remahing  (Proc.  XXL  N^.  .3.)  retains  fonu^ 
thing  of  Gold  in  it ;  and  the  Gold  remaining  (Proc. 
XXII.  N'^  2./  jGiniiku.g  oj  Siiuer, 

APPARATUS. 

i.  T  F  the  Silw which  (Pm.  XXI.  N^  3.)  remains 
under  the  Form  ot  a  white  Calx,  is  drfiblvcd  in 
the  purcil  Aqua  Foriis^  there  wiii  remain  at  Bottom 
a  fmall  Quantity  of  a  Powder  not  difiblved,  and  of  a 
dark  Colour;  but  the  Part  of  it  which  melts  into  a 
Rcgiiluj  aivJ  proves  to  be  Gold  is  extrea:nly  fmalj. 

2.  If  the  Gold  out  of  which  Silver  has  been  cor* 
rodtd  by  /I^ua  bonis  (Proc.  XXil.)  is  diilblvcd  in 
Aqua  Rf^rs  according  to  Proc.  XXI,  it  leaves  at  the 
Bottom  of  the  Veflel  a  fmall  Quamiry  ot  whine  Silver 
Lalx,  which  the  A^ua  lorlis  had  not  corroded  irooi 
the  Gold. 

^bc  Ufe  and  Reafons  of  the  Prcccfj. 

1 .  Every  Thing  is  plain  in  the  two  foregoing  Pro- 
ceifcs :  But,  tlic  Aqua  Forlis  or  Aqua  Regis  arc  more 
or  lefs  pure,  and  of  a  proper  Strength,  accord i  -  a. 
they  are  more  or  lefs  frequently  poured  recent  upon 
the  Mixture,  and  left  to  aft  a  due  'lime  upon  the 
remaining  Metal  with  a  fufficlent  Heat.  In  ftort,  the 
greater  or  Icffer  the  Thicknefs  of  the  fmall  Plates  of 
Silver  and  Gold  is,  and  their  Surface  rendered  moic 
vv  lefs  clean  by  the  Fire  the  more  or  Jeh  of  the 
Me^al,  to  be  corroded  by  a  proper  corrofive  Water, 
remair,s  unvlifTolved  in  the  Kefidue  of  the  Mixture. 

2.  It,  therefore,  you  would  have  either  of  thele  Me- 
tals pcrfec^iiy  pjic;  this  muft  be  corroded  off  from 
the  orher  by  i^s  M.iiJIruum:  Gold,  for  Inftancc, 
out  i)i  Silver  by  A^ua  Regis,  and  Silver  out  of  Gold 
by  A^^^a  imis:  But  the  Kefiduc  of  the  corroded 
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Body  remaining  in  the  Mixture,  coganjooly  coofti- 
lues  Vr-r  or  r&^at^  the  Rdiduc. 

,  PROCESS 

Sc  icUrmu  thi  Siuantity  of  $hi  remainittg  Silver  wbick 
Aqua  Fortis  Um^es  in  GaU. 

THIS  Prc/ccfs  is  not  cfTentially  difFercnt  from 
Free.  XXII.  and  XXIll.  N^  a,  except 
that,  many  Cautions  mutt -be  taken,  and  a  perfed 
Kaowkdgciof  the  FroportioA  of  the  Gold  and  Silver 

which  conftituce  the  Mixture,  is  required  ia  th^ 
fofcgoingy  •  \ 

:  .AFPjiRA^US. 

»  _ 

1.  T?.ke  then  of  the  pureft  Gold  prepared  accord- 
ing to  the  foregoing  Proc.  N''.  2.  or  to  the  XXlit, 
•tod  altogether  void  of  SAvtu  <>ne  docinnaftical  Mark 
divided  into  Carats,  and  divide  this  into  two  Parts 
perfeftly  equal :  Add  to  each  of  thefc  Portions  the 
Triple,  that  is  one  Mark  and  a  half  of  the  pureft 
Silver  {Proc.  XXIII.  N^  a.or  XXII.  XIX).  How^ 
ever,  that  the  Mafs  may  not  be  too  great,  yoo  may 
take  halt  a  Mark  inllcJ  of  an  whole  one:  W  hich 
muft  alfo  be  undtrilood  of  the  Pares  of  the  Mark. 
.Put  every  one  feparately  into  two  Coppels  well 
headed.   Maice  a  urong  Fire,  that  they  may  be  made 
red-hot:  Then  with  a  Ladle  pour  upon  them  one 
Centner  of  granulated  tried  Lead,  not  containing  any 
ponderabk  Quantity  oi  Gold  in  it.    When  tlie  Lead 
has  been  confumed  in  a  bright  Fire,  leave  it  ItiU  for 
one  or  two  Minutes :  Thus  you  will  prevent  the  re- 
maining of  even  the  fmalleft  Quantity  of  Le.id 
{Proc.  II.  Uf.  N**.  3).  It  both  Regu/ui4  are  equipon- 
derous  in  the  docimadical  Balance,  the  Operation 
hitherto  has  fuoceeded  right,  which  oiherwiie  muft 
be  repeated. 

2.  According  to  thefe  Rules,  make  fmall  thin 
|>iates  with  an  A^vil  and  Hammeri  both  periccUv 

'4  fmootb 
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fmooth  and  poiiflicd;  left  any  Thing  fliould 
fcraped  off.  Mean  while,  the  Metal  muft  be  fre- 
quently made  red-hot,  under  che  Muffle,  in  a  golden 
Difh  put  upon  a  Trivet  {Pert  I.  Plat,  IL  Fig.  X\\\ 
XV)  j  left  any  fmal I  Scales  fhouid  go  away  from 
thence.  Roll  thefe  Plates  Tpirally,  and  alter  having 
made  them  red-hoc  again,  put  a  fmall  Plate  of  each 
Portion  fcverally  into  two  fmall  feparatory  Cucur- 
bites  rP/?r/  1.  Pl^t.  II.  /^-.  XI,  XII):  Pour  upon 
them  lomc  of  t[)e  beft  tempered  yfjKtf /ir/ij ;  Stop 
the  Orifice  ot  the  Cucurb'tte  with  a  Paper-Corner,  or 
rather  put  upon  it  a  Piece  of  flat  fmooth  Glafs:  Be* 
caule  it  is  rtquihic  that  the  elaiiick  Spirits  fliould  have 
a  Vent  lett  them.  It  the  Solution  goes  on  then  but 
flowly,  you  may  put  a  fmall  burning  Con!  under  the 
Trivec.  As  for  the  reft,  perform  the  Diffoiution  ac* 
cording  to  Proc.  XXII. 

However,  take  Care,  mean  while,  left  the  fmall 
Cucurbite  be  fliaken,  whereby  the  fmall  brittle  Plates 
of  the  remaining  Gold,  which  had  hitherto  preferred 
their  Figure  perfeft,  might  break  afunder,  or  any 
Thing  of  this  Subftance  be  rubbed  off.  Having  then 
decanted  the  Diftblucion,  mvert  the  Cucurbites  gencr 
ly,  that  the  fmall  Plate  rolled  up  may  fall  fofdy  one 
of  every  one  of  them  into  the  golden  Di(h  put  under- 
licach. 

3.  Then  fee  the  Di(h  upon  its  Trivet,  and  put  it 
under  the  docimaftical  MufHe,  which  muft  not  be 
warmer  yet  than  your  Hand  can  bear,  and  out  of 

which  all  the  Aflies,  which  may  have  tallen  into  it, 
muft  have  been  blown  firft  with  a  Pair  of  Hand-Be  1- 
lows:  Increaic  the  Fire  ftowly,  that  the  Diih  may  ai: 
laft  grow  moderately  red-hot  within  a  Quarter  of  an 
Hour :  Tills  fmall  Plate  thus  heated  being  grown 
cold,  put  it  in  a  gooil  Balance,  to  weigh  it. 

4«  Then  let  the  fmall  Lamina  of  Gold,  which  is  in 
the  other  fmall  Cucurbite,  be  roafted  in  the  fame 
Manner,  and  put  it  in  the  other  moveable  Scale  to 
compare  it^wt.^  the  foregoing.    They  muft  O'^  b^ih  * 
pcrlcclly  equipondcrous :  ii  no:,  you  have  commit- 


Assaying  Metals.  267 

led  «Miftakr,  snd  .tlie  Prooeft  imrfl  be  repeiML 

This  done,  put  both  Portions  into  one  and  the  fame 
Scale,  and  weigh  themj  you  wiil  find  by  the  Dif- 
lerence  of  the  Weight  (N*.  1 . )  that  tbe  Mai4c  of  Gold 
employed  has  been  increafed  one  or  to  Grtmi, 
which  proceeds  from  the  Refiduc  of  Srlvcr  which 
the  j^qya  Fcrtts  could  not  cxtradl.  But  if  both  Por- 
tions are  lefsthan  the  Mark  employed,  it  is  an  infalli- 
ble Sign  of  a  Defeft,  to  be  underftood  from  the 
three  foregoing  Proceffes.  The  Excefs  of  Weight 
proceeding  from  the  Refidue  of  Silver,  is  called  in 
German  ^interfHdt,  and  muft  be  noted  exaftlyj  chac 
it  may  befuMhu^d  from  the  Gold  in  the  fut^fequenc 
Quartation;  that  you  may  not  beDet^  that  there 
was  more  Gold  in  the  Mixture,  than  there  is  in 
reahty.  -''-'^  -'-^  '^^  '  •        '  "  ' 

m 

ThtVft  emi  Riofins  of  tbe  Procefs. 

1.  By  the  foregoing  Procefs  fN*.  1.)  you  cannot  • 
endly  determine,  how  much  Stiver  reoMdas  in'  CMe 
<ioId  after  the  Separation  by  Aqua  P&nis :  Vof  #hlte 

the  Gold  IS  diflblved  by  Aqua  Regrs^  it  is  a  difficult 
Matter  perfedly  to  colled  the  minute  Dud  of  Silver, 
€0  free  it  from  the  Add  of  the  Aqua  JOgiSf  and  to 
weigh  it,  without  fome  Part  of  it  being  diflipated. 
But  if  Gold,  difTolved  by  Aqua  Re^is^  is  again  fepa- 
rated  from  it  by  Infpiflation,  Roaiting,  and  Melt- 
ing, it  always  fuflfers  a  Lois  fuch  as  muft  be  here  con« 
iidercd  over  and  above.  •  For  this  Reafon  the  Method* 
already  mentioned  is  chofen,  to  detedt  tliib  Increafc 
of  Siivcn 

2.  The  fAeldng  of  Gold  with  Silver,  is  made  with 
greater  Neatnefs  and  AnfeAton  with  a  Htde  Lead  in 

•  Cop|)el,  than  in  a  Crucible;  nor  is  it  then  fo  eafy 
to  lolc  any  Thing  of  the  Gold.  Of  this  you  will  be 
fure,  if,  after  the  Coppelling,  you  weigh  again  the 
Regabtjj  which  muft  weigh  four  Marks :  In  this  Cafe 
tike  wife  you  do  nJt  bcftow  aftci  wards  your  Labour 

in 
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.in  vm%  ^htn  an  Ernir  has  been  committed  in  the 
Beginning.    Nor  do  y^u  kife  yout  L;abour  or  Time, 

iiy  after  having  mace  iir-ah  J'iaLCi  wiiii  the  Mixture, 
you  examine  again  the  laui  Places  roikd  up  in  a  Pair 
of  Scaks :  for  then  you  not  only  one  ceccain  wbecfacr 
you  hwe  commictied  any  Enor;  .but  you a£  the  fmt 
Time  dcted  tae  C  aufe  of  it.  * 
-    3.  Take  Care  that  your  yiqua  Fortis  be  not  too 
much  concentraied,  and  thac  tbe  Diffolutiatt  be  aot 
made  more  ionpetuous  thaft  is  proper,  byaoexcefliTe 
H^at,  cipccially  in  the  Beginning:  For  by  lo  doing 
it  happens,  that  the  Aqua  Fortis^  which  corrodes  the 
Silver  out  of  the  Intcrlticcs  of  the  fmail  Plates,  dit 
joiM  tlie  Particks  of  the  Gold  by  its  eiaiiick  £&fu 
vefcence,  whence  it  is  eafy  to  lofe  Part  of  it.  Like- 
wiie  every  moift  Body,  rclolved  inco  Fumes  wicli 
great  Hurry,  may  kcrctly  carry  away  along  with  ic 
Fart  of  the  inherent  Body :  Which,  is  chiefly  true 
with  Regard  to  add  Spirits.    Thence  it  is  plain, 
that  Silver  mixt  wuh  Gold  in  much  greater  (Jun:i- 
4ity,  may  be  corroded  by  Aqua  FartiSy  and  at  the 
lame  Time  preferve  the  Figure  which  the  Gold  bad 
before,  if  you  koow  what  proper  Strength^%w  pQitis 
.ought  to  have.  •  » 

PROCESS  XXV^ 

■ 

So  mveji:gati  accurately  the  Allay  cf  a  Mkxiurc  cf  GoJd 

and  Siher. 

ft 

.1.   A   Ccording  to  the  Carat-Mark  in  little  (Pr6c. 

l\  XXIV.  N^  1.)  weigh  of  the  Gold  to  be 
tried  one  half  Mark and  after  having  found  the 

Allay  oi  it  by  proper  Nt^u^c  ,  put  11  a  Coppel 
with  a  iL.Tiricin:  Qtiantity  [Pioc.  VilL  N°.  i,;  (rf 
«Liead  t  1  hat  the  Copper  mixt  with  it  may  be  con* 
fumed.   If  you  have  made  the  Coppelhng  in  the  End, 

wuh  a  F  ire  ilroi  ^i  ci*Uv:^h  to  diflipaic  ail  iiic  Lead ; 

you 
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yoQ  iviilte  ibte  to  dcfdft»  bf  NedUes  of  tbe  whke 
Allay,  the  Allay  of  dit  Dcfidue  of  Silw  and 

Gold,  with  ftill  greater  Accuracy,  than  at  firft  by  the 
jNecdles  ok  the  miu  Allay.  If  you  then  weigh  the 
igmaiiiing'  Rtgaiu^  -  you  •  know  how  much  Copper 
there  was  in  the  Mixture*  This  Trial  may  be  made 
^jrcvioufly,  to  know  how  much  Silver  luuii  be  added 
Itiil,  to  prepare  an  Eocraace  for  the  Jqua  f^rSis  into 
the  Mixture. 

B.  LikewUe,  you  muft,  for  the  Enminarion^  ef 

your  Cjold,  fcparate  two  Specimens,  ftrictiy  oblcrving 
the  Cautions  prclcribed  (Prec.  XII.  N\  i,  2),  if  the 
CircumfiBoces  require  it.    JLet  each  of  them  wc^h 
half  a  Mark:  Fut  both  feveraUy .  into  two  Coppeb 
well  heated,  and  perform  the  Copptrli.ng  with  a  lufR- 
cient  Quantity  oi  Lead.    When  there  is  a  Corulca- 
tion,  add  one  Centner  more  of  gni  nutated  L^e^,  and 
fiicfa  a  Quantity  of  the  pureft  Silver,  as  that  it  Jti  iy, 
together  with  the  Silver  already  found  in  the  Mixture 
(N^.  I.)  be  threefoki  uich  regard  to  the  Gold.  We 
Ihali  iUoUrate  this  Matter  wich  an  Example.    Let  us 
ftppole,  accopding  Co  tbe  Trial  (ti^.  1.)  that  the  half 
Mark  has  bft  four  Carats  <rf  m  Weight  in  the  Cop- 
pclling:  Subltraft  them  from  the  halt  Mark  :  There 
will  remain  eight  Carats,  which  conflitute  tbe  Gold 
«nd  Sihrer  alone:  Let  them  be  rdbbcd  upon  the 
Touch-ftone,  and  agree  with  the  Needle  of  the 
white  Allay,  which  is  marked  with  eighteen  Carats 
of  Gold,  that  is,  in  which  one  Fare  ot  6ilvcr  is  mixt 
with  three  Parts  of  Gold:  You  thence  know,  that 
there  are  in  the  remaining  Reguhs  of  eight  Carats, 
one  quarter  Fart,  that  is,  two  Carats  of  Sili'er,  and 
three  Quarters,  that  is,  fu  Carats  ot  Gold.  As 
then  there  moft  be  three  Times  tnore  Silver  than  Gold 
in  tbe  Mixture^  add  fixtero  Carats  of  Si!ver,  which, 
together  with  the  two  Carats  iincrtdy  in  the  Mixture, 
make  eighteen  Carats. 

3.  Mowover,  melt  the  Mixture  in  a  CoppsI,  wich 
the  fame  Cauckaia  aa  in  Pm.  XXfV.  'then  reduce 
a  cu  iiiiJiW  FUtci  iwilcU  wp>  anil  diflulve  ic  m  thfe 
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fame  Jq'ja  Fcrtts  which  you  haveufcd  Ui  the  foregoing 
Pfoccis ;  then  wafh  otr  the  Salts  with  Water,  rojill, 
andf  aiter  having  compared  the  two  Reikiues  in  the 
Balance,  weigh  together  the  Gold  retnaining  from 
the  two  half-Marks.  Thus  you  will  have  found  out 
wiih  Certainty,  and  to  the  very  Icnil  Weight,  the 
Quantity  of  the  Gold,  which  at  firil  you  could  but 
have  gueflfed  with  Uncertainty  :  Subftrad  from  this 
Weight,  as  much  as  has  been  left  of  the  Silver  m  ihc 
lame  Quantity,  according  to  Proc.  XXIV.  Let  us 
then  iuppole  in  the  prclei  c  Cafe,  that  the  two  fmall 
Plates  of  Gold  remaining,  weigh  twelve  Carats  and 
fix  Grains,  and  that  the  Kefidue  of  the  Silver,  ac* 
cording  lu  the  foregoing  Procefs,  is  two  Grains  in 
the  whole  Mark  of  Gold  :  Therefore,  if  tlure  re- 
mains a  little  more  than  a  half-Mark  of  Gold,  you 
tnuft  fub(lra&  one  fingle  Grain ;  and  there  will  re* 
main  twelve  Carats  and  five  Grains. 

^bi  Uf6  and  Reajons  of  the  Frocefs. 

I .  Obferve  befides  what  has  been  &id  in  the  fere- 

going  l^rocefs,  that  you  arc  not  to  employ  any  oihcr 
jlqua  loriiSj  but  that  wherewith  you  have  tried  the 
remaining  Silver:  For,  fuppofing  the  other  Opera- 
tions to  he  the  fame,  the  Difference  of  this /Iqua  F&riis 
n.aLcb  the  Difference  of  the  Rcfidue.  Therefore, 
you  nuill  repeat  the  fore  going  Pfoccis  as  many  Times 
as  you  uie  other  ^qua  tortis. 

PROCESS  XXVI. 

^be  pwijyt}ig  of  Gold  by  Cementation  (Part  U 

§  459*  +60.; 

APPARATUS. 

I.       HUS£  fome  Tiles,  or  Bricks,  not  vitrified 
by  an  exceflive  Fire,  nor  too  niuch  tempered 

With  band;  The  oidellare  the  beil.  Clean  them  well 

from 
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Uom  Lime  laiwl  ail  other  Fikhinei«,  pound  tbem  ia 
an  lioo^MfHttMi.  and  tliea  fife  them  thrmgh  a  ma$(e 

Sieve.  Take  four  Parts  of  this  Powder,  and  one 
Part  ot  Colcothar  noc  wulhedyaiKi  of  common  Saic, 
miic  tlicm  ftofpther,  the  more  the  bcuert  and  grind 
Mitm  m  the  fime  MflDiier«  ai  if  yao  would  mabe 

Spirit  rfSalt,  Moiften  thcfe  Powders  wicii  a  jiitle 
W  ater  or  Urine,  fo  as  that  they  may  cohere  whca 
prclled  between  your  Haods» 

a«  TaiLt  a  ckao  earthen  Vefiel,  quite  founds  iuffi* 
Cieolly  rtiick,  noc  glazed,  and  of  the  requifite  Size 
{Part  f.  §  218),  ftrew  the  Bottom  of  it  vvith  your 
filoiftened  (N^.  1.)  Powder,  or  CemaoCi  and  diftri- 
buie  thia-  mry*  whaie  wiih  your  Finger,  prelQiig  it 
down  very  gently,  lb  that  the  Thicknefs  of  the  Ce- 
ment may  be  haU  an  Inch  ail  about.  Put  upon  it 
Goiid  extended  ui  thm  Plate^f  not  thicker  nor  larger 
Chan  a  Golden  Dodcat»  and  stttdeied  perfedUy  clean 
by  making  them  a  litdc  rcd-hor  in  the  Fire,  fo  that 
the  Cement  may  be  covered  aii  over  with  them.  Then 
pot  a  iccond  Layer  ot  Cement  after  the  foregoing 

Mannar;  and  hkennfethe  iame  Plates  of  Gold  upon 
thia  asb^ore^  ctti  the  Pot  ia  full  to  half  an  Inch  Dif- 
tance  from  rhe  Brim  of  it.  Let  this  remaining  Space 
be  filled  up  with  Cement*,  then  at  laft  cover  the 
Moudi  of  die  Pot  with  a  Tiie,  and  ftop  the  Joinu 
dole  with  Lute»  fell  die  Spirits  forced  out  by  the 
Fire  fhuuld  have  the  Liberty  to  get  our. 

3.  Put  this  cementatory  Pot,  thus  filled,  into  a 
Furnace  in  whith  fuch  a  Fire  may  be  kindled  for  fe- 
veml  Hours,  as  that  the  Veflels  put  into  it  may  be' 
made  red-hoc  in  an  equal  Manner:  Such  is  the  ^IiLa- 
nor  dcfcnbcd  {Fart  L  Fiat.  \S*.Ftg.  IJ,  in  which 
die  Vcfieismay  be  placed  under  or  without  a  Muffle; 
in  the  Middle  of  the  Coah,  or  in  the  firft  Chamber. 
At  firll,  m  ike  a  gcnile  i  ire,  and  increafc  it  fuccef- 
iively,  till  the  Pots  grow  middling  red- hoc,  and  not 
Mrie:  For  if  yoo  Aoukd'uie  too  great  a  Fire,  your 
GoM  wwdd  iiiek,  and  again  be  ia  Part  fpoiled  by 
aha  Lxai&  Things  CQrrudcJ  olV  by  the  Vapours  of  the 

Cement, 
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Cement.  ^V^hen  the  Vcffels  have  been  red-hot  fdf 
fixteen  or  twenty  Hoars,  take  away  the  Fire,  ihac 
the  whole  may  cool  of  itfelf. 
.  4.  This  done,  open  the  Pots,  take  out  the  Cc-^ 
ment,  which  mud  be  foftened  by  pouring  Water  up- 
on  it,  in  cafe  it  Ihould  have  hardened  too  much.  If 
there  has  been  any  Silver  in  the  Mixture,  you  mufl: 
prcferve  the  Cement,  as  it  contains  in  it  the  Metal 
which  has  been  corroded  from  the  Gold.  After  this, 
pour  upon  the  Plates  of  Gold  a  little  Water,  to  wafh 
*  ihem  clean,  then  make  them  boil  in  other  Water, 
which  you  are  to  renew  fcveral  Times,  till  it  is  per- 
fcftly  infipid :  For,  there  are  falinc  Spirits,  that  lie 
hidden  in  the  Plates  of  Gold,  together  with  the  Me- 
tal corroded  by  them.  After  that,  try  the  Gold 
with  the  Touch-ftone,  or,  more  furely  ftill,  by  Quar- 
taiion,  whether  it  has  the  Degree  ot  Purity  which 
you  defirc  i  unlefs  you  already  know  it,  trom  a  Series 
of  repeated  Experiments."  '^' 

5.  If  your  Gold  is  not  yet  fufRcicntly  pure,  cement 
it  anew  once  or  twice  more.  Workmen  commonly 
add  fome  Sak-ammoniac  to  the  foregoing  Cement, 
that  the  other  Metals  may  be  the  eaficr  corroded : 
But  in  this  Cafe,  there  muft  be  no  Colcothar  among 
the  Ingredients,  for  it  fometimes  happens  tliat  Gold 
cannot^bc  brought  to  a  fufficicnt  Degree  of  Purity,  on 
account  chiefly  of  the  Copper  which  it  is  commonly 
mixt  with. 


^'be  Ufe  and  Reqfons  of  theyrocefs. 

I.  This  Procefs  fliews,  that  the  Adtion  of  the  Spn 
rit  of  common  Salt  is  different,  according  to  its  dif^ 
ferent  Puritv,  and  the  different  Degrees  ot  the  Fire, 
Likewife,  if,  inltead  of  common  Sale,  you  employ 
Nitre  in  the  Cement,  the  Spirit  of  it  being  diicn- 
ga^ed,  confumes  the  Silver  diftributcd  in  the  greatcft 
Part  of  the  Gold:  Which  EReft  it  could  not  pro- 
duce, even  the  moift  Way,  though  it  conftituted 
two  Thirds  of  the  Mixture  of  Silver  and  Gold.  For 

the 
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cannot  diflipatc  any  Ihingof  Silver  dilTolvcd  in  this 
Manner;  though  it  acquires  luch  a  Degree  of  Vola- 
tiliiyy  cfpeciaUy  thnw^  the  Spirit  of  Salt :  This 
leemt  to  proceed  from  tbe  Afiion  of  the  Air's  being 
prcvcnicd. 

2.  Salt  Ammoniac  may  alfo  be  employed  in  the 
iccood  Cement i  chough  the  Spirit  of  Salt  is  more^ 
C!ifiljr  cueUed  out  of  a,  ma  without  anv  Addition 
iriiidi  is  llieivcdby  the  Liquid  that  precedes  itsSobK^ 
matiun.  Belidcs,  Salt  Aminomac  itlclf  has  a  very 
ftrong  Power  over  the  other  Metajs.  But»  as  it  is  fo 
tery  dear,  and  the  whole  Bufine&  miw  be  performed 
•t Jift  with  cocntnoQ  Sak,  Oments  for  this  Reafon 
may  be  done  without  it.  The  fame  Thing  muft  be 
obfcrved  of  all  the  other  Ingredients,  which  enter 
into  Cemeotatioos»  beiides  ttiofe  already  mentioned. 
Pljlfb^e  JDOieovert  that»  by  a  Variety  of  Additions, 
yon  iboietimes  communicate  to  Cements  a  deny  Conn 
fiftence,  which  cannot  be  conquered,  and  lofe  pretty 
Qftea  Part  of  your  Gold,  or  even  change  the  acid 
^IPdllft  CO  fuch  a  Dqgree,  that  they  cannot  exert 
'mm  Aftion,  or  at  leaft  are  of  no  Service  at  all;  fo 
that  you  increale  your  Charges  much  more  than  is 
ncceflary.  Thus  fomctimes  they  prefcribe  leveral 
^oportioos  of  Gem,  Fountain,  or  Marine  Sale,  of 
di&rent  Effcds  are  a  perfeft  Secret  to  me. 
.Tiie  fame  is  true  of  the  BlooJftone,  the  Crocus  Mar* 
iis^  che  white  Vitriol,  the  coftly  V crdigreafe,  the 
Wcw-Vitriol,  the  plumofe  Allum,  and  the  like;  of 
which  Kinds  of  odd  Mixtures  we  have  a  Multitude 
prefcribed  by  feveral  Authors,  who  have  written  of 

mctallick  Mutters. 

3«  If  you  have  a  Mind  to  purify  brittle  Gold  by 
Cementation,  it  mull  be  granulated,  before  you 
mix  it  with  the  Cement.  But,  as  thcfe  Grain's  are  not 

all  made  fo  fine,  as  tha:  the  Vapours  may  penetrate  . 
them  thuroug!»ly,  the  Granulation  muft  be  repeated 
as  ma&y  Xiixics,  as  tl:cy  arc  to  gp,  through  a  new  ^ 

T  Ceoien- 
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Cementation  •  But  the  Grains,  after  each  Ceraen-» 
tar  o^,  mu&  b<  icpaiai^d  kuoi.ibc  Lcmentt  by 
wafliing. 

4.  If  a  much  greiiKer  Qutnutyof  oditr  Metak  it 

iiA\yj.  V.  ith  tne  Gold,  ic  is  not  proper  to  feparatc 
them  by  a  Ccmenution  ^  but  in  rhis  Gale,  the  Cop* 
pel  and  Precipitacion  by  Fufion  (Pent  I.  \  466»)  oiuil 
be  preferred. 

5.  As  the  C<.ment  receives  the  Silver  that  was  in 
th^  Gold,  this  may  be  reduced  together  wjth  uihcr 
the  hke  Sweepings  mixt  wicli  Gold  and  Silver,  l-or 
this  Purpole,  thofe  Tkings  ai^  melted  at  kaft  with 
Lea.i  Ore  ur  Lirhirgc,  and  with  the  other  Drolics  of 
Lead,  in  thr  MAf}nt;r  dLfcnbeJ  {Pan  i.  240.) 
All  the  Silver  and  Gold  is  then  rcccivod  by  (be  JLead, 
from  which  thefe  precious  Meiala  may  aftet waida  bt 

ftrparaicd  by  the  Copf  c!. 

6.  There  are  other  Lcnrjcr»ts  bciiucb  ihefe,  which 
tre  called  gradatory^  becauk  they  givt  GoU,  tlM>ugb 
already  perfedly  pure,  amuchdf^per  yeUw  Colour 
than  it  naturally  has.  But  Copper,  or  atkaft  tba 
B  'dies  proceeding  from  it,  and  noi  yet  intirely  de» 
ilroyed,  enter  into  ail  thck  Cements,  i^or  InftWnj 
the  Ftiings  ot  Copper  are  calcioec)  with  SQiphur«afld 
the  Crocus  proceeding  therefrom,  -fervefi  inflfcad  4f 
Cement,  either  alone,  or  mixt  wid\  the  common 
Ingredients  of  Ccxnencs;  aud  the  Gold  ^ei^ented 
with  it  during  twenty  Hours  is  thereby  rendered 
more  yelbw.  The  blue  Vitriol  has  the  fame  yiriu& 
.But  \  Cidigreafe  has  itchictly,  ai.d  thefe  Ccaic.iu» 
arc  commonly  fprinkltd  with  the  Solution  of  Sak 
AmmoniaCt  and  with  Vinegar*  But  the  Cokw 
they  give  proceeds  from  the  Copper  which  joins  with 
iiic  Uuld  i  wherefore  it  \>  a::aiii  uiliii).;uJ  by  Lcjd, 
An:imony,  and  the  ordinary  Cements,  Therefore, 
thefe  Kinds  of  Cements,  ic  iecim,  Ofight  to  be  called 
degradatifry^  rather  than  gradaimy^  becaufe  they  io 
Keality  render  Gold  impure. 

.  Unldi  Hatdng  tkem  wWiaa  Haianer  «foa  to  AnvO  may 
aofwer  tte  Am  f  amft^ 

PRO- 
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y)&^  P\'eiipU(tiyn  md  Purifying  of  Gdd^  ty  crude 

|.  "TJ  EFORE  you  come  to  the  Procefs  icfelf,  you 
J[3  fweviouQjf  kaaw  che  Allay  of  your 
(f pJd  :  ^firtikh  ycxi  mftf  try  cfchcr  with  the  Toudi- 
ftone,  or  with  Aqm  F^rtis  (Proc.  XXII) :  For  it  \% 
not  neccffary  to  try  it  by  an  cxad  Quartation.  But 
t\\t  Divcrftty  of  the  Allay  of  Gold  demands  a  cer- 
Vviccy  ta  the  Wajf  of  procnding.  If  iben  the 
Qaantity  of  ibeG^ld  fn  di^  Mixture  h  not  if^s 
than  ihree  Quarteri,  that  is,  eighteen  Carats,  the 
j^fs  muft  be  oielccd  in  a  wind  i^urnace,  and  in  the 
Tiom  th»  CnnUe  be  covered,  to  prevent  Coais 
falling  into  it.  Thi»  done,  put  into  it  ac  fevend 
Times  the  double  Quantity  of  cru  Ic  Antimony  pul- 
verized {  ip  ftii:h  Manner  that  fo  foon  as  one  oi  the 
jpofti^  put  ioce  tc  is  melted,  another  be  immed  rarrly 
fuppiied :  Lc«M  cliefa  Things  melted  in  the  Fire  for 
feme  Minutes  more  ^  then  pour  ihm  into  rhe  m(  It- 
jog  Cone  i^t^ari  I.  PlaL  II.  Fig.  XIX.)  which  mud  ' 
be  warm  ind  rubted  vith  TalJow,  and  immediately 
ftrike  ft ich  11  Himimor  ifae  Floor  on  which  the  Cone 
ftands  •,  tliat  the  heavier  Part  freed  from  the  Sul- 
phur may  the  fooner  fink  to  the  Bottom  ;  Ir.vci  r  rho 
Cone  when  growfi  cold,  and  il:rike  ic.  The  Body 
that  waap^ed  iato  tt  wili  fall  oik,  and'have  at  Bot- 
tom a  Regklus  more  or  lefs  yellow,  acccirdinp:  a^  there 
was  more  or  lej^  Gold  in  the  Mixture.  '1  his  Rf^ulus 
may,  wi(h  a  gentie  ftriking,  be  icparated  from  the 
fulphiireous  Ciuft  which  ia  at  Topi. 

a.  Immediately  after  this,  melton  arlefl^r  Fire  the 
faid  Rcgtilus  in  the  \mwc  Crucible,  if  it  is  inrirc  : 
.When  in  i^Mi^nt  add  toi(  (be.  double  .Quantity  of 
crude  Anciinony»  and  pour  it  ouMiilitile  atftr*-  Se- 
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parate  the  BigAis  from  the.Antunoay  at  Top,  ac- 
cording to  N««  J  :  ThU  you  mx§  sepe^  evf  a  a  thud 

Time. 

3.  Next,  put  this  RcguU^  into  a  thick  Teft  well 
conditioned  :  Place  u  betb^e  (he  fieiiows,  accocdiAg 
to  Proccts  X»  put  Coals  round  it/  and  onu  or  two 
pieces  of  Wood  upon  theia^».  and  inake  a  middling 
Fire,  that  is,  lucii  -is  is  fufficient  to  melt  the  Regulm. 
The  regulinc  Part  of  the  Aniimony  wUl  vaniflh  in  a 
chick  S^ak :  Towards  tlie  End  ijicceafe  the.Fire 
more  and  moit^  and  k^p  it  fo,  till  the  Fomcs  aie 
over,  anc  the*  Surface  ofihc  Gold  of  a  green  and  neat 
Colour,  it  the  Regulus  is  but  in  fmall  Quantity, 
this  Operation  may  be  performed  with  a  Pair  of  hand- 
Bellowa.  Melt  the  remaining  Gold  with  Borax  and 
Kirrc,  accorJing  to  Proc.  XXI.  N°.  3;  that,  being 
freed  of  tlic  fmall  Quantity  of  Regulus  of  AntiiDony 
-which  may  happen  to^emaiii,  it  may  be  rendered 
pliant :  Which  may  be  done  fiiU  better  by  Cenooir 
latlon,  when  there  is  Occafion.  .... 

4.  But  wiicii  the  Gold  is  impure  to  an  Allay  of 
eight  Carats  I  u  i&  not  proper  (o  perforoi  the  Fred* 
pitation  by  Antimony  abMie-:  But  you  muft  add  to 
the  Antimony  as  many  Times  twoCirati  of  common 
Sulphur,  as  the  Allay  of  the  Gold  is  fo  many  Carats 

'  lefs  than  eighteen.  As  for  the  Kelt,  let  the  Operation 
be  made  as  N^  I.  Likewife  let  the  R^ubi$  hr 
melted  twice  or  thrice  more,  with  crude  Antimony, 
and  the  rti'uiii^t:  Part  of  tiui>,  which  was  joined  to 
•chcGoki,  bcdiliipated 

-  5.  The  fulpliureous  Mais  fwimming  at  Top  of  the 
Heguks  (N^  f,  .at  4%  aod  imken  oflF  from  it, 

contains  all  the  Mccai  lcpa;a:cd  from  the  Gold  : 
Thereiore  it  muft  be  kept,  that  you  may  feparate 
from  it  the  Silver  together  with  the  fnuill  Quan- 
tity of  Gold  ^^hich  has  been  carried  away  by  it. 
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'  I.  Crude  Antimony,  befidesits  rcguline  Subftancr, 
hasinic  about  one  Part  of  common  Sulphur,  where- 
with the  Reguk^  is  joined.  But  this  Sulphur  <jif-* 
ibives  with  greauet^  £Aeacy  the  SiWer  and  Copper 
wherewith  the  Gold  is  allayed  ;  it  abamions  the  Re^ 
guius  (Pari  I.  f  147.  Coroll,  -^)  which  finks  gradu- 
ally to  the  Bottom,  un  account  of  its  being  heavier  , 
diM  thofe  Metals  which  are  diflblved  by  the*Sulphur« 
and  were  mixr  witli  the  QM  htftm.  fiat  though 
the  Gold  icfeif  does  not  admit  this  Action  of  the 
Sulphur;  yet  while  the  Silver  and  Copper  are  cor- 
voded  fay  it,  a  coofiderabie  Paft  of  it  divided  into 
mintite  Particles,  {^  carried  away  at  the  fame  Time, 

and  will  not  go  ;^gain  to  the  Boccom,  uiilefs  the 
lUgulHS  iifelf,  joining  with  it,  iliould  conititute 
brger  Particles,  which  are  niore  quickly  precipitated, 
benuft  the  Surface  of  Concaft  is  dimmifhedi  and  fo 
melt  into  one  RcguMS  together  with  the  Gold  remain- 
ing at  the  Bottom  of  the  Veilcrl :  Whence  proceeds 
the  pale  yellow  Colour  of  the  Gold. 

1.  When  the  Rtpius  ia  feparaced,  it  muft  be 
melted  again  once  or  twice  with  frefli  crude  Anti- 
mony, that  the  remaining  Silver  and  Copper  may  be 
feparated  from  the  Gold  in  the  fame  Manner. 
Wheiltr  It  is  fdatft,  that  the  more  Gold  is  allayed 
with  Silver  rfnd  Copper,  the  greater  Quantity  of  the 
Kcgulus  of  Antimony  is  piccipitated,  and  joip.cd 
with  the  Gold ;  and  on  the  contrary.  Thence  again, 
the  Reafon  is  plain,  why  the  Separation  of  Gold  from 
Silver  and  Copper  is  not  perfoitned  as  well  as  could  be 

wilhed  with  the  Sulphur  alone?  Nor  is  it  lefs  cvidcr.c 
thenoe^  that  the  Separation  of  (loid  from  Silver  and 
Cdpp^  moft  be  attributed  chiefly  to  the  Sulphur  of 
Aotunony. 

3.  The  Regultis  of  Antimony,  which  bcc  .ir.cs  vo- 
latile by  a  middling  Fire,  is  ealily  dilFipated  Irom 
the  moft  fixt  Gold,  by  the  B*afl  of  the  Bellows; 
-.but  you  lofe  fomething  of  your  Gold,  when  you  in« 
crcalc  the  Fire  too  fuon,  and  too  much.  -Nor  is  it 
yet  cafy,  by  this  Means,  to  brinjj  CifilJ  to  a  pc  rfeft 
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DiK^Wiry,  nnlcfs  it  is  afterwards  melted  with  Nitre 
and  Borax  {Proc^  XXI),  or  inurely  corroded  by  ihe 
Cement  which  remained  from  the  Antimony. 

4.  As  then  the  Sulphur  of  Anrimony  takes  away 

the  mcnOiual  Force  between  the  Go»c;,  anu  Copper, 
and  ihe  Sliver  i  and  the  rtguline  Part  dotrs  but  help 
the  Precipitation  ;  it  is  eafy  to  Bnd  out,  iwhy  it  is  not 
proper  to  precipitate  Gold  from  the  other  Metab, 
with  only  Aniimony,  and  that  Tome  more  Sulphur 
niuft  ftiil  be  aiided.  For  unlcfs  i\m  be  done,  a 
greater  Quaoiity  ot  crude  Antimony  is  required,  fur 
the  fupplying  of  a  fufficient  Quantity  of  Sulphur: 
But  then  in  mis  Cafe  fo  much  Re^ulus  is  precipi- 
taivd  out  of  it,  and  joined  to  rht-  G(  Id,  that  you 
cannot  diffipate  it  without  Lofs  of  your  Time,  La- 
bour.  and  Geld  :  For  this  Regulus  is  very  rapacious, 
nor  does  it  altogether  fpare  your  Gold. 

5.  o'jih  Gold,  that  is  wtll  puriri;d  by  cru-1c  An- 
timony, is  ii.cued  fo  pure,  thac  being  compared 
with  ihe  pure  it  Gold  {free,  XXI.]  on  the  TtHich- 
ftone,  irs  pale  Colour,  proceeding  from  the  Stiver, 
is  not  cafily  perceived  i  but  if  the  very  fame  Gold 
is  diliolved,  according:  to  Proc,  XXL  bv  .^Inua 
R<^gis^  there  appears  nevertiiclcfs  fomcthing  oi  the 
Silver. 

6.  As  the  Sulphur  of  Antimony  has  in  it  the  Sil- 
ver le|^ar.ited  \x<jm  the  Golci,  this  ni  iv  a;:ain  be  pre- 
C'pit  rc  j  (  ur  (1  ir,  accoruiiig  to  Proc.  XVI:  But  then 
at  die  jamc  1  ime  the  remaining  reguline  Part  of  the 
Antimony  finks  to  the  Bottom  rogerhcr  with  the  Sil- 
ver. Let  then  a  Specimen  be  ftj  ar..tL\i  from  liiis 
Mixtu'*",  ai  vi  exaniif'.cJ  bv  Scorification  (Prcc.  I.) 
anj:  by  Cop-ciling  [Proc  II);  this  done,  let  the  Rt- 
lidue  of  fiit'  Silver  be  put  into  ^Iqi'a  I  crth^  to  know 
whether  there  remained  a:  y  Qo\c.  j.^ir^d  with  the 
Silver  (Prcc.  XMl;,  and  r.uw  nuirh,  if  any:  Which 
may  alrer\v;/';is  be  liiiircly  precip'tatcd,  according 
to  Piroc.  XXMiI,  if  ic  will  pay  the  Chdrgef.  But  the 
Antimony  which  is  mclwd  with  the  Gold  already 
j-'^rf,  as  at  \vi;;Lii     at  ciircc  or  ioux  diHV* 
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Mit  Tiil^s^-pM-U{m  any  Gold  oi  any  Allay  what* 
•vfTp-  JMil  a  my  fimil  Qmmitf  of  .Silver  in  ic: 
Therefore,  being  bar<)Iy  different  from  crude  Anti* 
fljony,  if  you  mix  it  with  frefh  crude  Amiinf;ny»  it 

may  agaia  lei ve  lor  ihc  iaqpe  Oi^o^Ationi* 

« 

p  R  o  c  ;s  ss  xxyiiu 

Pru^fiUUion  of  Gold  kf  Fufion  ( Part  I.  |  466  J  out  (f 
m  Miximn  e^kt  C^^ts  utuUr  Standard. 

IF  the  Quantity  of  the  GuU  ia  a  Mark  of  the 
Mixture,  docs  not  exceed  ihree  or  four  Carats, 
it&SBOC  coQvcoicDC  to  make  a  Cementacion,  nQr^ 
Separation  by  jfyta  Fartis^  nor  a  Precipiution  by 
crude  Antimony :  Which  is  fclf-evident,  ta  anyone 
V/ boron fidcrs  the  Nature  of  thefc  Operations,  and  the 
occeiiary  Lxpences  which  attend  them.  Therefore, 
Mochcf  Method  miift  be  ufed.  Likewife,  if  you 
happen  to  have  a  Mixture  of  Hvei  fix,  or  feven 
Carats,  fit  to  make  a  Separation  by  Aqua  r or/is  ^ 
you  may  petloroi  the  Separation  the  dry  Way,  v/hco 
particular  Circttoiftaacea'wiU  not  admit  of  the  forer 
going  Method. 

i 

•  I.  Find  out  by  the  Experiment  of  Proc,  XXIT,  ' 

or  by  the  Touch  ilunc,  tiiU,  whether  ihtK-  m  the 
Mixture  a  Quantity  of  Gold  fufficienc  to  p.iy  the 
Charges  of  the  Separation,  and  whether  it  does  not 
«acceed  three  or  four  Carats.   This  being  found  out, 

<;ranulate  the  wliule  Mixture'  wh.cn  is  to  go  through 
the  Operation.  Weigh  half  a  Mark  of  the  Grains 
dried,  and  then  examine  again  th^-  Proportion  ot  ihe 
Gold  and  Silver,  by  an  accurate  Coppelln.i^  and  Se- 
paration in  Aqua  Fords  {Proc,  XXV.)  This  you  do 
in  orde  r  to  know,  whcthf  r  all  the  Gold  has  hern  pre- 

upiiacod  out  of  the  Silver  la  the  foiiuwing  Opera* 
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tion,  or  no.  For  if  you  take  your  Specimen  put  of 
the  Granulation,  you  are  pcrfcflly  lure  of  the  Pro» 
portion  of  the  Mixture*  /  ^^D  r>i  c,  i  -oaawi.  i 

2.  Moiften  flightly  again  with  Water  the  granu- 
lated Gold,  and  put  it  into  a  hollow  Vefiel  of  a  fuifi- 
cient  Capacity,  and  add  common  Sulphur  pounded 
to  a  fine  Powder  one  quarter  Pait  with  regard  to  the 
granulated  Metal,  and  mix  the  whole  well  with  your 
Hands,  that  a  fmall  thin  Cruft  of  the  pounded  Sulr 
phur  may  adhere  to  each  moiftened  Grain.  Put  this 
again  inro  an  earchen  glazed  Veffcl,  not  much  larger 
than  is  ntccfiary  to  contain  the  Cranula  covered 
with  Sulphur:  Shut  the  Pot  clofe  with  a  Tile,  and 
clofe  the  Interdicts  with  thin  Lute,  and  put  it  thu$ 
in  the  Midule  of  the  Hearth  ot  a  Fiie  iutficicndy 
large.  Make  a  circular  Forge  round  the  Pot,  diltant 
from  it  about  an  Hand's  Breadth  all  round  ;  which 
muftfirft  be  gentle,  and  afterwards  increafed  gradu- 
ally i  that  the  Sulphur  may  be  melted,  and  the  Gra^ 
tiula  diflblvrd  by  it:  It  will  be  a  Sign  of  this  Diflb-l 
lution,  if  Fumes  and  fmall  lulphuicous  Flames  be- 
gin to  break  forth  here  and  there,  through  the  Joints, 
or  through  Chinks  that  may  happen  tube  made: 
Then  remove  your  Fire,  and  when  the  Pot  is  grown 
cool  of  itfclf,  break  it :  You  will  find  a  black  Mafs, 
which  you  muft  coiled:  after  having  feparatcd  it  from 
the  Pivccs  ut  the  Por.    .m       .  i  u\i*  iu 

3 .  Make  ready  the  wind-Furnace  reprcfcntcd  {Part  L 
rhte  III.  Ftg.  VI,  or  PhU  IV.  hig.  I),  and  in  the 
Alh-Hole  ot  it,  make  a  Bed  with  Lute,,  to  collcdt 
the  Metal  without  any  Lofs,  or  any  great  Trouble, 
in  calc  it  lliould  be  fpilt  out  of  the  Crucible  that  fhould 
happen  ro  break.  Put  into  this  Furnace  a  Crucible 
full  of  the  granulated  Metal  calcined  in  the  foregoing 
Mani^cr,  putting  urukr  it  a  Piece  of  Tile  well  dried,i. 
for  it  to  itand  upon.  Put  upon  this  as  many  half 
Ounces  of  granulared  Copper,  as  there  are  Marks  in 
the  Mixture  in  the  Crucible;  But  it  there  is  already 
Copper  in  i\\t  Mixture  j  do  but  compleat  the  Defiri- 
tJKy  oi  every  Ounce ;  ilac  if  thcie  is  but  one  half 
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Ounce  of  Copper  in  the  Miaciure,  nothing  muft  be 
addtfcL  Simt  the  CcociUe  dofe  with  a  Tite,  and 
fill  the  Furnace  up  to  the  very  Brink  of  the  Cruci- 
ble, with  pickt  G>^ls  of  a  middle  Size,  taking  great 
Care  not  to  leave  any  Vacuity :  Kindfe  thele  Coals 
by  throwing  upon  item  burning  Coais,  that  a  Mais 
iiifficieDdy  i«fibl»may .  benwltedby  s  middling  Fire: 
Try  with  an  Iron-Hook  pretty  thick,  wh«hcr  the 
t  ufion  is  pcrfefl  :  Then  ftir  the  melted  Mafs  with 
the  ian^  Uook^noc  keeping  it  too  long  immerfed^ 
faecaiifc  ic.  would  iiooa  be  confiuned.  This  don^ 
have  at  Hand  a  prei^pitariii^'Fliiir,  compdfed  of  four 
Parts  of  gr^inulatcd  Lead,  of  SaiKiiver,  of  common 
Salt  melted,  and  o^  Litharge  one  Part  each,  to  which 
you  may  add  one  Part  of  Filings  of  Iron  and  of  Cop* 
per.  Weigh  as  many  half-Ounces  of  this  Flux,  as 
there  are  Marks  of  the  granuiaccd  Gold,  and  with 
an  Jron-Spoon  pour  it  thereupon  at  fevcral  Times, 
tiM  it  may  be  equally  diftributed  all  o<^er  the  Sur* 
face  of  the  melted  Gnanukt  After  each  Injeftion^ 
lUrthemdted  Mafs  with  an  Iron- Hook:  that  all 
the  Things  may  be  well  mixt :  Cover  the  Crucible 
Vith  a  Tile,  and  leave  it  thus  for  a  few  Minutes,  be- 
fbse  yo|i  thmv  in  anqther  Portion.  Mean  whiles- 
you  muft  here  and  theie  fupply  with  frelh  Coals  the 
Fuel  that  is  confumed,  taking  great  Caic  i:ot  to  let  it 
be  wanting  in  any  Place,  left  you  Hiouid  thus  render 
the  Fire  uosqual;  or  left,  the  Fuel  being  too  muchdi- 
miniflied,  you  fliould  be  obliged  to  add  too  much 

Coals  at  one  i  in,c  ;  For,  by  that  Means,  the  Veffels, 
clpccially  the  larger  Ones,  eafily  contrad  Chinks, 
and  ipill  ch^  melted  Matter.  * 

4.  After  the  Quantity  mentioned  of  the  predpi* 
ttcffig  ¥iu%  has  been  pot  in,  let  rhe  Maner  remain 
in  the  Fire  ioi  about  halt  a  Qliarter  oi  an  1  lour  more; 
Then  pour  it  into  a  melting  Cone,  rubbed  within 
with  Tallow,  or,  if  the  Quantity  is  too  gr^at,  pour 
ft  into  is  warn  fron-Mortar,  cohered  ovtr  with  a  thin 

Lute,  and  made  very  hot:  Immediately  after  this, 

out  the  Cpicible  again  lAto  the  Furnace,  and  fur- 

rouiid 
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'and  ^lUafons  *of  the  Proctfs.  ^ 

^  1.  This  Method  of  Procefding 'fei'^ufcd  only  in 
fuch  a  Cafe,  when  you  have  a  great  Quantity  of  Sil- 
ver mixt  with  a  fmall  Quantity  of  Gold,  nor  can  you 
determine  the  fmalleft  Portion  of  Gold  that  will 
anfwer  the  Charges  and  Trouble  of  the  Separation. 
Neverthelcfs,  when  Coals  are  cheap,  and  you  have 
a  good  Quantity  of  Silver  mixt  with  Gold,  you  may 
with  fomc  Profit  feparate  one  or  two  Grains  {Part  \. 
§  285.)  or  even  one  Penny-weight  of  Gold  from  it. 

2.  The  Diflblution  of  Silver  by  Sulphur  is  perform* 
cd  in  a  clofe  Vcflel;  otherwife,  a  vaft  Quantity  of 
Sulphur  would  evaporate  before  the  Diflblution  (hould 
be  made;  unlefs  you  fix  it  by  fame  other  Body,  for 
Inftance  by  the  reguline  Subftancc  of  Antimony,  as 
in  Proc,  XXVII,  which  Body,  however,  muft  not 
hinder  the  Aftion  of  the  Sulphur  upon  the  Silver. 

Let  the  precipitating  Flux  bcfprinkled  as  equally 
as  pofTible  upon  the  melted  Mixture:  For  if  this  be 
neglefted,  and  the  Flux  is  gathered  in  a  Heap  in 
any  particular  Place  of  the  Surface-,  the  granulated 
Lead,  which  enters  into  the  Flux,  creeps  out  of  it  as 
foon  as  it  melts,  and  coming  down  into  the  Mixture 
precipitates  the  Silver,  which  brings  the  Gold  along 
with  it  from  that  Column  only  through  which  the 
Lead  dcfcends  ;  and,  falling  further  down,  leaves  the 
reft,  which  is  adherent  to  the  Sides,  in  the  Mix- 
ture. For  the  fame  Keafon,  you  muft  alfo  ftir  up 
the  Flux  together  with  the  Mixture,  with  an  Iron- 
.  Hook.  Likewife,  Salts,  Litharge,  Iron,  and  Cop- 
per, perform  a  Precipitation,  by  abforbing  the  Sul- 
phur, but  they  do  it  flower  and  more'  equally  than 
Lead,  and  the  two  laft  flill  better,  rendering  at  the 
fame  Time  the  Mixture  fpecifically  lighter,  and  more 
fufible,  fo  that  the  Piecipitation  of  the  Particles^of 
<  Go!d  and  Silver  is  the  better  performed,  and  they 
hinder  too  great  a  Difljpation  of  the  Sulphur.  For 
this  Rcalln,  Gold  mixt  with  a  fmall  Quantity  of 
I      "  Silver 


Silver  Is  more  exa£kly  feparated  from  the  Mixture 
1^  this  Flux  wdi  employed,  than  it  can  be  Without 

it,  by  means  of  Lead  and  Copper  only.    It  is  at  the 

fame  Time  evident,  that  one  or  the  other  Ingredient 
of  the  Flux  may  be^  fpat^»-  unJeia  you  have  ic  at 

IuukL  *  * 

4.  In  this  Manner,  if  any  Part  of  the  Gold  has 
rrept  inro  the  fulphureous  Mixture  {Prcc.  XXVIL) 
along  with  the  Silver^  it  imy  be  precipiiatcd  again 
out  of  At:-  Nor  . is  {here  any  other  efiential  Differ- 
ence  between  this  and  the  foregoing  Proeefs,  except 
that  the  Precipitation  of  the  Gold  is  here  helped  on 
by  Silver,  whereas  it  is  faciliuted  in  the  other  Pro- 

«  ccfs  tnr  the  Regulu:  of  AntinK>ny. 

5,  The  reft  of  the  Silver  is  precipitated  out  of  the 
fulphureous  IvUxturc  according  to  Pioc.  XVI.  This 
Precipitation  is  performed  even  to  the  fnialleft 
Quantity  of  Silver^  when  you  db  it  iirft  with  Lead 
alone,  and  then  with  Iron:  For  then  the  Lead  itfelf 
is  again  expelled  uui  of  the  Mixture,  and  carries  all 
the  Silver  ailing  with  it :  Which  can  by  no  Meana 
be  done  fo  exadtly  by  Iron  alone.  The  fame  may 
be  performed  with  a  litde  Lead  in  a  larger  Teft; 
for  thiS  Mixture  is  nothing  elfc  than  Silver  diffolved 
with  Sulphur;  On  which  Account  it  may  be  codgo- 
Bared  with  t;he  richeft  and  oooil:  fufiUe  vitreoui 
Stlver*Ore  {Part  I.  §  as  it  has  «dl  the  Proper- 
ties of  itj  except  that  a  contains  a  little  Co^^)er  and 
Lead*  . 

R  O  C  E  S  S  XXIX. 
^he  Sifamhn  of  futmkudiffg  GM  frmtht  SiHis. 

APPARArUS. 

TAKE  Flowers  of  Briiiiilone  two  Parts,  grind 
them  li^  a  Mortar,  and,  while  you  grind  ihem» 
add  to  them  at  ieveral  Times  one  Part  of  fuinj inating 
Gold;  that  the  whole  may  be  equally  mixt :  Put 

Uus  Powder  into  a  Ci  uciWc,  and  pux  it  ups>n  a  very 
f  geniie 
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g^ntlc  Fire,  which  is  fuSicienc  to  tnett  tht  SuTj^ius^ 
l^lloJ^g^,  the  Sulpl^.ur  partly  into  Fumes,  and  finally 
y>  l^ms  Wii^n  the  JbJ^ipif  nyamihdd,  injcicafr 

yuu  lunger  2|By  Smoak  fifiriling  Suiphor^ 

add  a  Quantity  of  lioraA,  wliich  mud  be  previoirfj^ 
f^Xy^l  fn^  ^  ^andiver^  and  fnek  cht  wh<iJ^  10  a 
great  Fire  ;  ^V^M  J^f  fl  RfigHllft  fll 

to^^^V     '  ^  -  ^"^'^^^l^ 

•  -r    :  ■  ^  t/c*      Rta/ofts  of  tbi  Pf0ce0:^ 
^^r^;  Qold^  ^fiftf  /2^g%  ^d^kjjliq^fiijt^'ji^ 

ijfopTcd  to  tH2  Firt,  #iPOtfi|l9iii»!Pli^^|i<Jr 
Or  thefe  iointly  i  except  that  Mie  fixt  Aj1| 

a  fniall  cr^.Lling  Noife  with  the  Acid  of  Sra*Salt, 
aiifi^.N^ie  ^cccl^ates  with  Violence?  tbn  cqn** 

'feiping  of  iftflarrimabic  gi^di^?  in.  thg  Jjii:i^;Q&l^ 
the  three,  united  together  by  Dtffoiuriign^itd  PiNciyS 
tacion,  produce  this  PhcnorTic.ion  beyork]  ail  F.xptc- 
Uttion.    No  body  has  been  ^blp  hitherto  to 
snv  ^plication  of  this  Event :  j(iQr  ^9^^  yriB^J$i 
iribute  the  Caufe  of  it  to  the  regenft^attd  Nitrc^ 
not  c(;iWi(.icr  that  Nj:rc  produces  no  Fulnuiuaun,  ui> 
kis  you  add  ^  i^hiogilton  tp.  ip,  ^^^4  ufe  a  grcate| 
Fht  than  that  required  by  fulm}nitting  Qj^^  Ite^ 
ifceh;  h  not  ih  *th«  pureft  a^'ioc 
a  fuff.^icrit   PhlogiPiuii,   i^ui    wig  they  detonate, 
when  only  joined  to  each  iHb^    But  tt^ftjf^wiu 

ftwcy  that  the  Nitre  has  this  PUdgiAkr^ 
the  Gold,  are  no  kfs  wrong  :  For  In  fhiKCkfc, 

Mixture  of  Gold  wouivi  he  LuiulvcJ:  V/hereas  it 
Ihipp-ns  Oil  the  contrary,  that  the  Gold  appears  agaia  ' 
perrea  io  the  Forai^qf  »  trmrf  flooiMNlM^^MM| 
this  Fulminarion  is  performed  witii  very ihiyfiwK 
tions,  under  a  large  Ulali-ljLi;,  and  unon  a  verv  nea^ 
Surface.  The  crackling  Noife  of  cumtnua  Salt  1^ 
no  bcuer  an  £xplao^ti^fli.  of  tbUJ^^B^^  jai^puril<i§# 
it  agrees  iip  every  Refpeft  with  thedBidaAiatior^ 
Gold,  except  the  Violtnce;  nevcr;helcfs,  the  Prr- 
ci^iiatioa  oi  fulmmating^  GM  i^r^ociil^i^i^k^Jl^ 


hf  mhkk  €Qmam  «wWiag  5aU  is  not  regeoeraccd^ 
h  an  Ohjcaioii  to  this.  The  arnrooniacal  ibub^ 
ftaacc  wbic^  priM^c^?  ^rpm  Acid  q(  cmumi^ 
SUtft  volacib:4Jj|jL^i»  alfo  dcttinitte«  with 

NitJf  ;  jpuf  if  you  take  this  fer  tho  Cauie  of  th^ 
Detonation,  il*c  Experiment:  is  rcpucnaiu  to  it^ 
by  which  i^lwoaiiog  Quid,  having  cxatdy  toe  ^fiyr 
tii  ^ct,  ha^  bten  proiii|c^<i  bm  iiiu  Aikaii :  Nor  docf 
the  incluTion  of  decrepiuting  qj-  d^tonaring  Salts,  ia 
tjic  compad  IJoJy  of  Gold,  produce  tiif  V'^iolcnca 
of  tiie  Fulminacioa  :  For  if  fuhniaating  Gpid  is  iqi^ 
boiled  ia  Water,  this  its  yiuleot  Strength  perUbeau 
cha  major  Part  of  the  S^lti  inay  be  walTied  ofF: 
Which  could  never  be  done,  if  they  vvcre  inclolcd 
in  the  Panicles  of  the  Gold,  as  lo  many  VeflcJs 
that  fliould  rtitiin  and*  impriibn  them,  Thereforen 
the  Explanatioa  of  this  Point  muft  ft'ill  be  fetched 

OF  LEAD. 

PROCESS  XXX. 

•  Ji  r^dm  ^  precipitate  Lead  out  of  a  fuJibU  Ore. ' 

(Party  I.  §  456>  466.; 

T^EAT  your  Ore  into  a  coarfe  Powder,  ju(t 
JI3       ^  Grains  oi  cqaric  Sand ;  We\gt)  ^ 
tbw  Powdw  two  dociniaftical  Ce^taers^  and  put 

them  into  a  Tcft.  Put  upon  this  a  Tile  or  another 
Teit ;  But  you  muft  Ipread  the  comminuied  Ore  as 
vide  as  poifiblc  in  the  Teit;  Koail  ic  i^extt  iir(t  in  a 
ymlc  which  muft  be  gradually  iocreafc^,  till 
fhe  Vclfcl  is  almoft  red  hot :  Leave  it  thus  for  a  few 
.Minutes:  then  take  off  the  Tile:  and  in  a  fhprt 
Tunc  the  biackifn  Colour  ot  the  Ore  will  become  of 
a  yeliomiht  aib«ColMr :  Which  ifaews  that  the  Sul* 
.phur  is  diffipaicd  at  ieaft  for  the  greateft  Part. 

2.  Beat  the  roaftcd  Ore  into  a  fubiil  Puwder,  and 

add  iWKe  asoauch  of  the  black  Plux  (P^r/ 1.  §  161)^ 

of 
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of  Filings  of  Iron  not  rufty,  and  of  Sandircr  (Part  1. 
5137.)  each  half  a  Centner.  Beat  all  thefc  Things  in 
a  Mortar,  that  they  may  be  well  mixr  together,  and 
put  them  immediately  into  the  Crucible,  or  into  the 
Skillet  {Pari  I.  Plal.  II  Fig.  \i  VI,  X.)  having 
twice  or  thrice  as  much  Capacity ;  then  coyer  them 
over,  a  Quarter  of  an  Inch  thick,  with  common  Salt, 
and  prcfs  them  with  your  Finger.  Shut  the  Crucible 
clofc  with  a  Tile,  or  with  fome  other  fmaller  invcrced 
Crucible,  whofe  Brink  may  be  received  into  the  infe- 
rior one:  Stop  the  Joint  with  fuch  Lute  as  may  bear 
Fire :  and  then  dry  the  whole  at  a  moderate  Heat. 
But  the  Salts  muft  be  very  dry,  and  not  fuffcrcd  to 
xnelt  by  too  great  a  Slownefs  in  the  Operation. 

3.  Put  the  Crucible  into  the  wind-Furnace  {Pirrt  I. 
k  240.)  and  heap  Coals  upon  it,  fo  as  that  it  may  be 
covered  over  with  them  a  few  Inches  high  ;  govern 
the  Fire  in  fuch  Manner,  that  it  may  firft  grow 
(lightly  red  hot.  Soon  after  you  will  hear  your  common 
Salt  crackle ;  and  then  there  will  be  a  gentle  hilFing 
Noife:  So  long  as  this  lafts,  keep  the  lame  Degree 
of  Fire,  till  it  is  quite  over.  Then  increafe  fuddcnly 
the  Fire,  till  the  whole  Mafs  is  melted  :  Which  may 
be  done  in  a  Quarter  of  an  Hour,  in  a  moderate 
melting  Fire.  Take  out  the  Crucible,  and  put  it 
ixpon  the  Hearth  of  the  Furnace,  which  muft  be 
very  dry  :  Strike  it  a  few  Times  with  a  Hammer, 
that  the  Lead,  that  may  perhaps  be  difperfed  in 
Grains  at  the  Bottom  of  the  Veflcl,  may  run  into  a 
folid  Regulus.  When  the  Crucible  is  grown  cold  of 
itfelf,  and  broken,  you  will  find  the  Regulus,  which, 
being  weighed,  will  ihew  how  much  Lead  the  Smelt- 
ers may  fetch  out  of  the  Ore.  But  the  Silver,  if 
there  chances  to  Le  any,  is  by  that  Means  precipi- 
tated along  with  the  Lead,  and  muft  be  detefted  at 

laft  by  coppelling.  ^     •  u  -i 

4.  You  will  know  that  the  Operation  is  happily 
performed,  if  the  Scoria  fubfidc  in  the  Veffel,  and 
if  "they  do  not  foam  over  the  Brink  of  the  VefTel, 
and  thys  part  of  them  make  their  Way  through  the 

Lute : 
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Lme :  Another  Sign  of  Socceis  i$>  when  no  Parrt« 
des  of  Lead  appear  fcp^rate  io  the  wAote  Vcffel,  buc 
^hen  they  atT gather  into  a  foltd,  tenacious,  duftil, 
bluifh,  not  very  bn^ht  Re^ulus;  and  whfn  the  Sco- 
ria'sare  kard,  black  and  folid,  except  when  iherear^ 
ftun  Qnricitt  i^  ibe  Middle^  fpim^tlKjr  are 
contigoous  tRPith  the  cbmmon  Sali :  For  the  Salt  doe? 
not  mix  with  the  Flux ;  but  rrmains  I  r  pa  rate,  and 
iwicns  at  Ibp,  being  however  ot  a  black  Dic^  * 
thr  Scititt^'is^JlM^  puivtnilent»  taldiig  noc' 
ifiddi  kft  room  t^an  the  other  Things  put  into  ths 
Crucible,  this  Ihews  that,  the  Fire  havin^^  been  dcfec- 
tive  bothinStfe^chatuI  Duracioni  the  Lead  hasnoc 
on  chit  AtatMbbem  MBcimtly  precipitaced  out  of 
theSirorisc;  the^6iMMrltl  be  fhewn  by  a  rough  Re- 
guius^  having  high  Frotuber  inccs,  as  alio  a  blackifh 
i^righcncls  like  that  ok  the  Lead-Ore,  and  tinady  by 
QMns  of  Lead-  inkerent  among  the  ScoriaV  efpeciaily  • 
RMPaids  the  Bottom,  in  which  Caie  the  Operation 
murt  be  re[x:atcd.  The  I  aft  Cafe  fomctimes  happens, 
when  a  red  hoc  Crucibk  is  iuddeniy  extinguilhed  ia 
WMf,  or  pot  up  in  a  moift  Place.  You  kexm 
from  the  outward  filvery  Colour  of  the  Regulus^ 
thac  the  Fire  is  too  great  or  has  lafted  too  lOng ; 
you  know  it  alio,  when  the  Scoria's  and  the  Bottom 
of  the  Veflfel  appear  covered  with  a  Sort  of  wbiie 
and  neat  Scale,  while  they  are  contiguous  wMi  the 
Re^^ulus.  The  Operation  has  fucceeded  worlc  ihll, 
when  the  Regubu  appears  full  of  Cavities,  whea 
thefe  CavMes  teem  to  (htne  at  the  in(ide^  with  aa 
Interaiixnire  of  the  Colours  of  the  Kainbow,  and 
when  the  Litharge  has  penetrated  tiic  Bottom  ui  ihi^ 
Vcfleli  '  -J- 

^he  Vfe  and  ReaJ&ns  of  tU  PfHefs^ 

I.  To  get  Lead  out  of  its  Ore,  you  mud  firfl:  fe- 
parate  the  heterogeneous  Bodies,  ^hich  make  tho 
Lead  appear  in  the  State  of  Ore!  Soch  i*cbe  mineral 
Sulphur,  which  ccnftitutes  no  iocoiilidef4iblc  i'art  of 
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every  common  Lead-Ore.  But  this  may  be  dillipatcd 
by  roafting.    {Sa  Fart  I.  §  464.)  And  as  this  Ore. 
crackles^  the  Veffcl  iruft  be  covered  in  the  Beginning 
dF  the  Roafting.    However  let  not  the  VeiTeJ  grow . 
qukc  red  hot,  but  only  of  a  dark  red  Colour  :  For 
this  Ore  eafily  grows  clammy,  and  the  Vefiel,  by 
Corrofion,  adheres  io  ilrongly  to  it,  that  it  cannot 
be  uken  off  without  Lofs.   This  Sulpbur  noay.  aifo. 
be  fcparated  wiihout  roafting,  by  Filings  of  Iron^ 
when  it  melts  on  the  Fire:  but  as  fome  Lead 
Ores  are  charged  with  a  kmimetailick  and  chiefly, 
antimonial  Subftance,  which  muit  likewtfe  be  fepa* 
rated  from  the  Lead  with  Iron»  it  is  better  to  leC  the 
Roailing  precede  :  For  Iron  mixt  with  mineral  Sul- 
phur has  noAftion  upon  a  Scmimecai;  butjomcs  it- 
ieif  only  to  it;  which  we  fee  from  any  Fufion  of 
Iron  made  of  crude  Antimony^  in  which  thr  Iroa 
abioib^  the  Sulp4iur,  aiid  lcii»  the  reguline  SubftancCr 
link  to  the  Bottom.     The  Fear  of  thofe  is  altoge- 
ther groundlels,  who  imagine  that  Lead  is  Ipoikdi 
by  adding  Iron  to  it ;  for,  there  is  no  Method  known^ 
whereby  any  Particle  of  Iron  can  be  made  to  remain 
in  Lead  reduced  into  a  mcrallick  Form,  as  it  is 
conicantly  and  aliogether  rejedcd  by  it.    (6a  Fart 
I.  §  42.) 

Nor  are  you  here  to  have  any  Regard  to  the  re- 

fradlory  OjJality  of  Irun;  becaule,  when  i:  melts  to- 
gether with  the  Subltancea  which  it  ought  to  abforb^ 
it  does  it  as  fuon  as  the  Flux  is  added;  and.tliougb 
it  ihould  not  melt,  the  I^ad  may  neverthelefs  be 
precipitated V  bu<..:u!e  it  does  iioL  111  tlu^  Caic  adhere 
to  the  Interlticcs  ol  \ht  Iron. 

2.  But  the  Phlogifton  is  difllpaied  out  of  the 
Ore  during  the  Roafting,  there  remains  a  Matter  that 
will  turn  into  Glais  with  Fiiv  alor.c  :  Therefore, 
foincthing  min't  be  iuldeJ  that  may  fupply  t!ie  Place 
of  the  Phlogiiton,  fuch  as  the  black  Flux  i^F  irt  1. 
§93.  162.)  To  this  you  niuft  add  moreover  Sandi- 
ver,  that  will  bring  to  a  quicker  Fufion  the  black^^ 
Flux,  vvlucli  is  relrad-ory  eauuiih  with  regard  to  the 

Lcad^ 
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I>e.i(i;  for.Saadivcr  melts  fo  foon  as  ic  begins  co 
flightly  red.  iluc  the  Veilcl  muil  be  claTdy  Ihuc^ 
left  the  Plilogiflon  ftiould  be  cafily  diflipated;  for 
Experience  has  uiughr,  due,  in  a  VeQcl  well  clofed^ 
a  Piece  of*  Charcoal,  iu^h  a^  is  the  blac^Jblux,  can 
hardly  be  ^epr^yc^  of  M  oiljr  Part»,  cyi  AccouQt  of 
the  Adioh  of  the  Air's  being  hindered :  The  com- 
mon Salt,  tnat  Iwlms  at  Top,  iervcsaho  for  the  fama 
*  Purpole,  it  ftops  every.  Way  ^11  ioupcdiacft  Coai- 
trtoiii^f tfQfi       !;bft4»rrmal  Air.,         *  V 

3.  You  arc  to  obferve  as  to  the  Regimen  of  the 
l^ire,  that  in  the  Beginning  it  muft  be  moderare  for 
a  while;  becaufe  tiic  Bodies  reducible  out  ot  Juead^ 
foam  very  much  while  ihey  are  reduced  into  a  me* 
tallick  Form  by  the  Phlogifton,  which  you  may  per- 
ceive, if  you  pour  fmall  Qt^iantiry  of  Charcoal- 
Duft,  upon  Litharge  nieking  lottiy  in  a  Xeft  under 
tb^  docioiaftical  Muffle and  this  happens  by  mix- 
ing a  very  fmall  Quantity  of  Phlogifton ;  wherefore 
you  feldom  mcft  Litharge,  but  it  foams  and  b(;ils 
with  a  hiiiing  Noife.  For  this  Reafon,  if  the  Fire 
is  encreafed  too  much,  the  calcined  Ore,  >  exactly 
mixt  with  a  Flux  of  Charcoal  and  Salt,  rifes  into  a 
Foam,  makes  its  Way  througli  the  Lute,  and  the 
Lead  is  thus  for  the  moft  Part  diiperied  in  Grains^i 
This  is  prevented,  if  you  make  the  Fire  not  verf 
great,  till  the  Redudion  is  performed:  Of  this  you 
have  a  S'mn^  when  the  noify  Eb  jliicion,  which  hap- 
pens during  the  Redudion,  ceafes.;  provided  it  is 
^ot  oecafioncd  by  the  Moiftnefs  of  the  Flux*  Bu| 
as  this  Reduflion  is  performed  in  a  Fire  much  great- 
ft  than  is  neceflary  lo  melt  the  Flux  icfelf,  the  boil- 
ing Matter  is,  mean  while,  retained  by  the  Body  ftiil 
remaining  foltd^  and  hinder'd  from  dilating  iifclf  to 
fuch  a  Degree.  Therefore,  when  the  Reduflion  is 
at  laft  made  in  a  great  Fire,  you  no  fooncr  increafe 
this,  but  the  whole  meks,  fo  that  the  L^ad  adhering 
in  Grains  in  the  Flux  may  be  precipitated*  Never^ 
ihclcft,  a  too  violent  Fire  is  moic  hurtful,  than  one 
contmucd  a  hcde  longer  than  it  ought  to  be.  For 
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fhis  Reafon,  a  Fire  that  has  a  Draught  of  Air  procu- 
red without  Bellows,  is  .preferable  for  the  performing 
of  this  Procefs,  to  a  Fire  made  with  Bellows,  becaufc 
the  Fire  may  be  governed  more  accurately  in  the 
former  than  in  the  latter  Cafe.  It  is  better  to  leave 
the  VcfTels  a  little  too  long  in  the  Fire,  than  to  take 
them  out  too  foon ;  for  when  the  Fire  is  too  Qack» 
there  is  more  of  the  Lead  detained  in  the  Scoria's 
than  there  can  be  confumed  of  it,  by  a  proportion- 
able Excefs  of  the  Fire  j  Therefore,  unlefs  you  per- 
ceive Signs  of  a  very  great  Excefs,  there  is  no  need 
of  repeating  the  Operation  whereas  the  repeating 
of  it  is  unavoidable,  if  you  find  that  the  Fire  has 
been  wanting. 

PROCESS  XXXI. 

7'o  reduce  and  precipitate  Lead  from  an  Ore  rendered 

refra^ory  by  Pyrites, 

APPARArUS. 

ROAST  two  Centners  of  the  Ore,  (accord- 
ing to  Proc,  XXX.  I.)  with  only  this 
Difference,  that  you  muft  make  a  Fire  a  lirrle  ftrong- 
er  from  the  Beginning  to  the  End.  The  Pyrites,  ef- 
pecially  that  which  is  merely  of  Iron,  hinders  an 
Ore  eafily  growing  clammy,  from  turning  into  large 
Lumps,  or  intircly  Irom  melting.  Beat  the  Ore 
roaflcd  and  grown  cold  to  a  fubtile  Powder,  and 
repeat  the  Roalling  a  fecond,  and  even  a  third  Time; 
till,  growing  at  laft  a  little  red  hot  in  the  Fire,  there 
docs  remain  no  Smell  of  Sulphur  at  all. 

2.  Mix  the  roafled  Ore  with  fix  Centners  of  black 
Flux,  and  with  two  of  SanJiver.  Do  the  refl  as 
in  the  foregoing  Procefs;  except  that  the  Fire  muft 
be  a  little  greater  and  longer  continued  in  the  End 
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Tfc  15ft  aid  Reafons  of  the  Procefs. 

i;  If  the  Ores  of  Lead  are  charged  with  Pyrites, 
t  ftretr«rt:2^ntficy  of  the  Mm  Flux,'  which  dif- 
pons  ChdS^^fths  toz  Vitnficacion,  b  required,  on 

Account  of  this  refraftoryX^iality,  proceeding  part- 
ly from  the  martial,  and  partly  from  the  unmctal- 
iidc  EttrtHt  iind  for  the  fame  Reafon  the  Fire  muft 
be  mad^  a  Wtic  ftfonger  5  that  a  fufSctent  Precipi- 
tation of  the  Lead  out  of  them  may  be  made. 

As  every  Pyrites  already  contains  a  martial  Earth 
in  tty  which  is  reduced  to  a  metaliick  Form,  when 
it  is  melted  togethef  with  an  oily  reducing  Flux,  for 
this  Reafon,  this  Earth  produces  here  the  lariie  Ef- 
fed,  that  was  produced  by  the  Ufe  oi  the  iron- 
filings  in  the  foregoing  Procefs  %  that  is,  it  becomes 
capable  of  purifying  Lead  firom  the  heterogeneous 
Bodies  mentioned  in  the  fame  Place.  Nor  does  it 
hinder  the  Degree  of  the  t  ire  which  is  ufed  for 
melting  the  Lead-Ore»  from  being  Et  to  precipitate 
Iron  out  of  its  Ore  into  a  Regulus:  For  it  is  enough, 
provided  it  returns  to  its  mcrallick  Scare;  which  a 
middling  Fire  with  fome  Phlogilton  will  cffccl;  for 
then  Iron  is  already  fit  for  the  above-mentioned  Pur«> 
pofe.  But  you  arc  'to  obferve,  that  the  martial 
Earth  dfftiture  of  Phlogiflon,  and  any  Produdl  of 
Iron  whatever,  deprived  of  Phlogifton,  by  the  Vio- 
lence of  the  Fire,  is  not  Bt  to  abforb  Sulphur, 
Arfenick,  Antimony,  and  the  like;  neverthclefs,  by 
joining  the  Phlogillon  to  it  again,  it  recovt^rs  it* 
fprrner  Virtue.  You  muft  likewife  cxaniiae,  whe- 
ther the  Pyrites  isina  fufficient  Quantity  in  the  Lead* 
Ore  i  if  not,  its  Dfefeft  muft  be  fupplicd  with  a  lit- 
tle Filing*^  of  Iron/ 

3»  Ic  IS  necelTary  to  let  a  fafficienr  Roading  pre* 
cede;  for  Iron,  alreaiiy  fatqrated  with  Sulphur  in  a 
Pyrites,  has  not  the  fame  hfftft  as  pure  (See  Proc 
XXX.  Ufc  I.)  Iron.  A  ftrong  Roafting  is 
chiefly  required^  when  the  Py  t  ires  are  aiicnicaU  for 

U  3  *  Arfenick 
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Arfenick  is  much  more  fixt,  and  more  ftrongly  ad^ 
hcrent  to  che  Ores,  than  Sulphur;  nay,  whcn^  with 

a  black  Flux,  it  turns  into  a  femimctallick  Regulus^ 
which  being  joined  with  Lead,  a  great  Part  of  it 
moft  fuddcnly  turns  into  {Pari  I.  §  73.)  Glafi.  And 
as  there  is  but  very  little  Iron  in  fuch  a  Pyrites;  that 
Iron  has  not  the  Virtue  of  hindering  thii>  Effcd  of 
the  Arfenick. 

4.  The  Lead  which  is  got  out  of  fuch  a  pyritofe 
Ore,  is  not  commonly  fo  pure  as  that  which  proceeds 
from  a  purer  Ore-,  but  it  is  found  blackifli  and  lefs 
duftlle.  The  Caufe  of  this  Dificrence  is  Copper, 
which  lies  hidden  in  ieflcr  or  greater  Quantity  in 
jcvery  Pyrites,  and  which  is  reduced  at  the  lame  Time, 
and  melts  with  the  Lead  into  one  ReguJus-^  whcre- 
Jbre  it  muft  be  fcparated  by  a  particular  Llit^uaiion, 

PROCESS  XXXII. 

V 

f 

^kc  ivajbing  of  the  Lead-Ore  cul  of  Earths  and  Si  cue:, 

APPARATUS. 

J.  ry^  HE  wafhing  of  the  Lc^d-Orc  \^  performed  in 
X  tlie  Time  Manner,  as  that  of  the  Silver-Ore, 
{Procu  XI 11.)  But  take  Care  not  to  be  deceived  by 
the  great  Weight  of  the  Ore;  for  when  it  is  ioclofed 
in  a  Matrix  that  is  a  little  hard,  the  very  brittle 
Lead-Ore,  on  Account  of  its  fuliaceous  Texture,  is, 
by  the  frequent  Beating  of  the  Pcftle,  broken  into  a 
very  thin,  fcaly  Powder,  which  fwims  in  Water,  is) 
form  of  a  blew  Powdcn 

2.  If  t!.c  remaining  Ore  is  rendered  pure  by  the 
wafliing,  let  it  be  mchcd,  as  in  Proc.  XXX.  If 
you  find  it  pyritofe  and  full  of  Iron,  do  what  ba^ 
brcn  prcfcribed,  Proc,  XXXL 


PRO. 
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^Tib'^^yi  :i.B  R  O  C  E  S  S  XXXIII. 

71?  prtctfifaie  Lead  out  of  an  Ore^  Winder ei  refraclcry 
bj  Earths  and  Stones^  and  not  wajbablc. 

.1  <^vj{  p  p  A  R  A  r  U  si'  '  , 

TAKE  of  the  roaded  Ore  two  Centners  beaten 
into  a  fubcil  Powder,  mix  them  with  an  equal 
Qjiantity  of  Sandiver,  the  more  cxadlly,  the  better; 
add  alfo  fomething  of  Filings  of  Iron,  unlefs  the 
Ore  be  of  itfcif  pyrituous;  then  mix  the  Whole  with 

eight  Centners  of  black  Flux,  and  aielt  it  as  in  Proc. 
XXXL  ...;fju:,0«h»  .  ^  ^  - 

^  The  Ufe  and  Reafons  of  the  Procefs.    *  . 

Every  thing  is  already  clear  from  Proc.  XXXF. 
There  is  need  here  of  a  very  exaft  Comminution 
and  M  ixture,  that  the  Scorification  of  the  Stones 
mix^d  with  the  Ore,  and  of  the  unmetallick  Earth, 
may  be  performed  with  greater  Eafe,  and  that  there 
may  be  no  Neceflity  of  promoting  it  with  fo  ftrong 
and  fo  long  a  Fire.  On  this  Account  alfo  a  great 
Addition  of  the  Fluxes,  efpccially  of  Sandiver,  is 
required,  to  facilitate  the  Precipitation  of  the  redu- 
ced Particles  of  Lead  through  the  fufHciently  attenua- 
ted Scoria.    — 1  ♦   .      ..  J 

PRO  C  E  S  S  XXXIV. 

Tq^  reduce^ and  preeipilate  Lead^  biti  of  any  of  its  Oresl 
bj  Stratification  with  Charcoal.  '  •  % 

fiiM*  u  Hi  lit  »  ui  c'.^i'J  '^4  ' 

.     J  APPARATUS. 

» 

1,        HUSEfor  a  docimaftical  Centner  an  hundred 
\^  Half-ounces,  or  three  common  Pounds  and 
four  Half-ounces,  that  by  this  Means  each  Half-ounce 

U  4  may 
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may  flandin  L'lcu  of  one  docimaftical  Pound.  Beat 
fuch  a  Centner  of  any  Lead-Ore  to  a  coarfc  Powder, 
the  Particles  of  which  muft  be  about  the  Size  of  a 
Pea;  put  it  into  a  large  Earthen  or  Iron-Frying-pan, 
and  heat  ii  firft  by  a  gentle  Fire,  which  muft  be  in- 
creafcd  gradually,  that  the  grcatcft  Part  of  the  Sul- 
j.hur  may  be  dilTjpatcd. 

2.  Have  at  Hand  a  melting- Furnace,  with  a  Bed 
made  of  Luie  and  Duft  of  Charcoal  in  its  botcom- 
Part  defcribfd  {Pari  1.  §  239,  240.)^  apply  to  this 
at  the  Outfide,  another  Bed,  {ii^id.  Plate  III.  Ftg, 
13.  left,  i.)  and  join  them  with  Lute,  that  tlie  Mat- 
ter running  out  of  the  inferior  Hole  when  open,  may 
be  received  into  it-,  furround  this  outward  Bed  both 
with  frelh  and  burning  Coals,  and  fill  the  Furnace  with 
the  fame  Fewel  that  it  may  be  dried  ;  then  with  a 
Pair  of  Bellows  excite  the  Fire  for  a  Qyarjter  of  an 
Hour;  and  then  put  the  Ore  into  it  ac  fcveral  Times; 
nor  will  it  be  amifs  to  add  to  it  fome  Scales  *  of  Iron, 
But  you  mult  put  the  Ore  in  fuch  a  , Manner,  that 
it  may  be  above  the  Coals,  facing  the  Hole  through 
vrhich  the  blaft  of  the  Bellows  is  admitted  into 
the  Furnace :  However  let  it  not  touch  the  Walls 
of  the  Furnace;  for  if  It  is  caft  upon  the  Side,  where 
the  Hole  has  been  faid  to  be,  the  melted  Ore  in 
its  coming  down  is  cooled  by  the  blaft  of  the  Bel- 
lows, and  the  fcorificated  Part  remains  there  more 
fefradtory  than  the  Metal  itfeif:  it  flops  thcPaflage 
of  the  Wind,  and  hinders  it  from  exciting  the  Fire 
freely  and  equally  :  If  this  happens  to  be  the  Cafe, 
you  muft  remove  the  Scoria  wi;|i  4  Pgker,  to  be  in- 
troduced through  the  oblong  Aperture  of  the  (Plat. 
III.  7^^/ td^ /<?///f*y  Bb^  lo  the  mean 

Time,  while  the  Ore  is  put  intp  the  Fir^,  the  Fur- 
mce  muft  be  hlled,  two  thirds  at  leafJ,  with  Coals 
of  a  middling  B.igD^s,  and  after  each, Portion  of  the 
Ore  is  put  in»  add  a.Layer  of  Coals  above  it, 

'  ^  Such  a?  flikc  ofrrroiB  Irop  red  hot,  while  under  the  Strokes  0/ 

f^.-J-i.u'pl  ionbrif;*'cb'i^ijq!T^fKy^fll^^--  r'-^  3.  When 
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...J.  When  all  the  Ore  is  put.kito  che  Fire,  cooti- 
Due  CO  blow  aUth€Fire.iscMaimdia  the  Furnace. 
J^our  Water  tipcm  the  fomnoft^^d.  Drop  by  Drup. 
%Q  cool  ihc  Lead  gathered  in  it.  L'jok  alfo  into  the 
ScoriaV,  to  iec  whttJi^r  theie  are  any  Grains  of  Lead 
dUperiiod  among  thooi  i  if  you-find  it.  to  be  fo,  beae 
%ht  Scoria's,  and  wafli  the  fmalleft  Pdrticles  oil  with 
Water,  rliac  you  rru\y  have  the  Lead  lepaiate.  Fi-^ 
oaiiy,  weigh  this  intirely :  and  the  Weight  will  to-i 

iwer  CO  cbac  which  the  Smaller  will  at  iaft  have* 

The  U/e  and  Reafons  of  the  Procefs. 
I.  The  Lead  is  reduced  in  chis  Proceft  by  its  im- 
Biedi«e  Concaft  with  the  Coals  j  that  is,  the  oily 
Pan  of  the  latter,  being  agitated  by  a  <rrcat  Fire 
and  iiuirelv  extorted,  penetrates  the  fmaifvitrefctnt 
metallick  Particles,  which  beinjg  open  by  the  Violence 
of  the  Fiw  no  dawn  thrDogh  the  Interfticts  uf  the 
burning  Coals,  which,  in  the  foregoing  Proccflb  * 
was  efictted  by  the  black  Flux  in  clofe  Vcflcls.  * 
.  2«.Biit  this  Method  is  preferable  to  the  foregoing  ' 
aicepc  that  the  Apfforafns  is  attended  with  greate!^ 
Troablc.  For  when  the  Redudlion  is  finifhed,  the' 
Lead,  coUcdcd  in  the  Bed  of  the  bottom  Part,  runs 
tbfince  into  the  outward  or  fotemoft  Bed:  there  it  iy 
preferred  toy  a  mych  gentler  Heat,  under  the  burn- 
ing Coals  that  fupply  it  pcr(x?tual!y  with  a  Phiogl- 
fton,  and  leaves  its  remaining  Impurity.  But  take 
Care  in  this  Operacion,  if  you^ave  a  mind  to  make 
your  Experiment  with  many  common  Pounds 
Weight,  not  tp  put  too  much  at  a  Time  to  be  re- 
duced ;  for,  if  you. do  this,  you  will  not  make  a  fuf- 
ficient  Rcdudion,  and  the  Fire  is  in  fome  Meafure 
(iaffiKated.  Kpr  mtift  ybii  put  the  roaftai  Oie  into 
the  Fire,  before  the  Fum^e  and  the  Bed^  arp  well 
dried  and  made  red  hot  on  the  Infidc,  for  in-  chis' 
Cale  you  will  find  Grains  of  Lead  difpepfed  among 
the  Scoria^.  •  The  ftmc  oies  to  happen,  if  the  Ore 
is  melted  crucle,  or  at  leaft  not  fufficicnrly  roafted: 
for,  the  Siiiphur  which  adheres  in  great  Quantity  tij 

lod  Dot  fepamttng 
quickl/ 


m 

HI 

1! 

'  '^mikitr  rf 

quickly  from  the  Scoria's,  the  Metal  is  rendered  re^ 
fraftory  and  brittle.  Befides*  let  the  Bellows  not  be 
loaded  with  too  great  a  Weight;  for  this  dcftrudi* 
ble  Metal  is  partly  confumed  by  the  too  great  Vio- 
lence of  the  Fire-j  efpecially  when  too  impetuous 
an  Adkion  of  the  Air  is  joined  to  it.  Let  the  No- 
fcl  of  the  Bellows  not  be  too  narrow;  that  a  (uffici- 
eni!  Blaft  may  be  admitted  :  Nor  is  it  always  pofTiblc 
tocompenfate  this  Narrownefs  by  a  greater  Weight; 
for  if  you  load  the  Bellows  to  an  Exccfs,  it  has  been 
found  by  Experience,  that  the  Fire  is  thereby  ren- 
dered equal,  and  even  diminifhcd. 

3.  Gold  and  Silver  may  be  reduced  out  of  the 
Droltis,  and  united  with  Lead  by  this  Method  ;  if 
you  add  to  them  the  vitrefcent  Drofs  of  Lead,  fuch 
as  is  Litharge,  and  all  the  Calx  of  Lead,  and  the 
Things  in  which  Bodies  of  this  nature  lie  hid,  or 
even  the  Lead-Ores  themfelves.  For  all  thefc  Things, 
when  they  have  recovered  their  Phlogifton,  are  re- 
duced into  a  metallick  State,  they  abforb  the  Gold 
and  Silver  out  of  their  Drofs,  and  render  the  refrac- 
tory Scoriae  fufible  and  foft.  But  the  Lead  thus  got 
may  be  again  feparated  in  a  large  Teft,  or  even  be 
ufed  to  purify  feme  other  Gold  or  Silver,  fo  thai  the 
Metal  which  is  already  in  the  Lead,  may  be  added  to 
Chem.    Sc9  Proc.  X,  XL y]  x'^y)- 

V""^      ;  PrR  6  C  E  S  S  XXXV. 

^^bc  Separaiiofl ^of  Lead  from  Copper ^  hy  Eliqua$m 
:      ''i'Jr^P'^.^V  (Part  L  §  468.)  of'MKK 

WHEN  Lead  has  fomcthlng  of  Copper  in  it, 
it  is  thereby  rendered  lefs  dudile,  and 
when  broken,  the  Surface  of  it  appears  as  it  were 
granulated,  if  the  Qiiantity  of  the  Copper  is  but  very 
little  increafed ;  on  ^he  other  Hand,  when  its  Tough- 
ncfs  makes  it  cohere,  if  you  break  it,  it  looks  like  a 
•  Heap  of  acute  prifmatical  Particles.  Finally,  if  there 
is  a  great  Quantity  gf  pure  G6pper  in  it,  it  looks 
•  •  ^  rcddiflii 


nini 


AsSAViMO  Metals.  299 

r«44i^|  <W(  if  u  ^  mixc  with  Sulphur,  it  lookt 
bkfikiihp  awl  19  wy  briulc;  fiui  ihc  fame  Efiba:  is 
pro^luced  by  the  Semi-Mccal^,  as  by  Sulphur  and 
Arfcnickr  Neverthclefs,  the  Separation  or  the  two 
Igfta  bas  already  i^c^  m«^ie  in  cJk  tbr^fiing  frp^ 
eels  i  but  the  Copper  muft  be  fcparated  by  a  peculiir 

m 

APPARATUS.  ^ 

'  I.  with  Lute  and  ChWP4i-Pui|  a  JM^  ^ 
Capacity  qf  which  ipuft  be  proportioned  to  the 
Quanricy  ut  ihe  Mixture  of  Lead  am  Cupper  to  be 
ie^accd*  But  let  this  Bed,  be  very  low»  and  dcdia^ 
ipg  forwvd  tawardd  the  iower  Part.  Let  d^ve  be  a 
fmall  narrow  CbaMiel  runaing  frovi  the  Bottom  of 
the  Bed»  to  the  other  Bed  which  is  contiguous  to  the 
forc^Part  of  the  ^or^^er,  aod  pl^iced  a  little  lower. 
In  the  fltfu  wfapie  cfoisiilbanQel  leads  qux,  of  the  Eod 
of  (he.  upper  Bed ;  put  a  fmall  Iron-Plate»  and  preGu 
it  acPofs  the  Channel  iUll  moift;  in  fuch  Manner, 
that  there  rei^;^&  v^y  a  fma^  Paffage  at  the  Botiumi 
qf  ic,  through  which  the  (pe^ed  Lead  may  rua 
(lovly.  Dry  the;  whok  meWt  Ml  putting  red  buro** 
ing  Coak  thereon. 

2.  Put  the  fixture  of  Qqpper^nd  Lead  into  the 
upper->Bed:  Make  in  both  Ped$,  wUb  Wood  or 
uiarooal,  a  Fire  gantie  enough  tMl   may  only  bring 

the  Lead  to  a  Fulion :  This  being  melted  by  Degrees 
and  flowly,  will  rua  through  tkc  narrow  Paflagc  left 
between  the  fn^l  )ron*Plaia  end  the  Bottom  oi  the 
finall  Cbaooels  and  will  b$  Qo|ic£Ud  iafQ  a  R^Mbtt^ 

in  the  lower  Pait  of  the  foremoft  Bed,  If  notUog^ 
more  runs  with  this  Fire,  make  it  a  Jictle  ftrongcr, 

till  ihe  Bcd.gi^^.  sed^qi  {  U^MoiM  the  Jbire 
thus  for  ioake  Mufiutcs;  and  theB  put  it  out 

3.  You  will  find  the  Lead  coUe^cd  in  the  i(|f^ior 
Bed;  but  the  Copper  tha;  was  in  the  Mixture,  will 
remain  in  the  upper^Bad,  with  a  little  Lead  adht^^mg' 

tat|ieO)itfid^ot  it  1  wbewq        (be  C9l<«K  >^ 

and 
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and  is  full  oF  Pores ;  and  if  the  Copper  is  not  » 
quarter  or  a  fifth  Part  lefs  than  the  Portion  of  Lead, 
and  the  Fire  has  been  made  gentle  and  flow,  you 
will  find  that  it  has  intirely  prefcrved  the  (annc 
Figure,  which  the  Mixture  had  before  the  Eliqua- 
tion.     .  ouoiLjf^ 

4.  Find  the  Weight  of  the  Copper  with  a  Ba- 
lance, and  put  the  whole,  or  the  melted  Part  of  it, 
into  a  Tefl:,  or,  if  you  are  only  willing  to  try  it,  put 
it  into  a  fmall  Coppel  well  heated,  and  fufficiently 
hoc,  till  the  Lead  is  intirely  confumed,  and  the  Cop- 
per remains  motionlefs  :  Then  take  it  out  immedi- 
ately, and  extinguilh  it  in  Water.  You  will  find  the 
former  Weight  of  the  tried  Specimen  diminilhed;  But 
the  Part  of  it  which  is  deficient,  will  be  the  Lead  dc- 
llroyed:  And  as  Lead,  mixt  in  fmall  Quantity  with 
Copper,  confumes  about  the  fifteenth  Part  of  the  Cop- 
.per,  with  regard  to  itfelf;  for  this  Reafon,  you 
muft  add  the  fifteenth  Part  of  the  deficient  Weight 
to  the  remaining  Copper,  that  you  may  have  the 
Portion  of  Copper,  which  has  been  left  by  the  Lead 
.in  the  upper  (N".  2.)  Bed.  Thence  you  may  eafily 
,  calculate,  how  much  Copper  may  be  feparated  from 
Lead.  If  you  put  the  melted  Lead  into  a  Coppel, 
you  will  find  not  only  the  Portion  of  Gold  and  Sil- 
ver whith  was  in  the  Mixture,  and  which  the  Lead 
has  carried  away  with  it;  but  you  will  know  alfo, 
from  the  pure  fulphur^ous  yellow  Colour  of  the 
Coppel,  or  from  its  greater  or  lefs  Blackifhnefs, 
whether  nothing,  or  a  little,  or  a  great  Quantity  of 
the  Copper  has  vanifhed  with  the  Lead ;  though  you 
cannot  however,  from  this,  precifely  determine  the 
cxaft  Quantity  of  it. 

ju'i  'r^rbe  Ufe  and  Reafons  of  the  Proeefs. 

t 

,  •         •         .  • 

''"I.  Lead,  when  it  is  not  more  hot  than  only 
enough  to  be  in  Fufion,  does  not  diflfolve  Copper  : 
Whence  Lead  may  be  melted  in  a  Copper-Veflcl, 
when  you  do  not  exceed  this  Degree  of  Fire :  Bur, 
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to  foon  as  the  Lead  begins  to, grow  white,  to  fmoak 
and  boil,  feoa  cUfloLvoi  Ck>pper :  Therefore,  you 
are  to  take  Care,  that  the  Fire  be  not  too  violent, 
efpecially  in  the  Beginning,  But  the  moft  Cmplc 
Operation  of  the  Eliquauoo^  U  that  which  is  per- 
fionned  without  any  Addition. 

ft.  The  fmall  Iron*Pliio  is  applied,  to  the  End 
that,  in  cafe  a  few  fmall  Particles  of  Copper  fhould 
go  oflf,  thefe  fw^mming  at  Top  may  be  ilopt  tbcre^ 
and  the  Jjead  run  as  it  were  through  the  aarrow  low 
PaflJ^  left,  as  through  a  ^Yc^  while  thefe  Parti*^  , 
cks  ot  Copper  remain. 

PROCESS  XXXVL 

IV  reduce  and  pruipitate  Copper  out  of  a  pure  andfufir 
,  . .  bl^^  Qre^  m  a  ciqfe  VeJ^eU 

" '  APPARATUS. 

I.  IX  one,  or,  if  you  have  fmall  Weights, 

j^X^  two  docimaftical  Centners  of  Ore  b.^atea 
esciiemdiK.fiuwr»  with  fix  Ceptaers  of  the  black  Fiuz» 
and  having  puctbem  into  a^Criicible  or  a  Pot,  cover 
them  one  haff-Inch  high  with  common  Sale,  and  prcfs 
them  down  with  your  Finger:  Bm;  let  the  Lapacicy 
oftltf  yeiTel  be  fuch»  that  it  may  be  only  lialMuil  1 
j(hm  die  Ydie}  ck>f^  ptn  lic  iaio  the  Furaace,  and 
m^c  die  f]ire  as  in  Proc.  XXX.  . 

2.  Increafe  the  Fire  iluwly,  till  you  hc^u*  the  com- 
mon Salt  pui(;i)pQa  che-Ore  cn^lUe:  Then  increafe 
die  f  ipji-  iflMi^tatelyy  «Mlf r«  with  the  Funnel  aad 
Cover  put  upon  the  Furnace,  or  with  a  Pair  of  Bel- 
lows applied  to  the  Hole  of  the  boao.n-l^art,  that 
tlie  VriTd  QMy  grow  very  i^d  hoi;.  Thus  you  will 
prccipiucr  and  reduce  your  Copper  in  about  a  Quar* 
ter  or  an  Hour-:  Then  take  ,  out  the  Ve0ti,  and 
jftrikc  with  a  few  Blows  the  Pavement  upon  which 

you  put  it,  that  ail  the  ismii  Grains  of  Copper  may 
te  coiiefted  in  one  Ma&t  ^        .  h 

3.  Break 
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3.  Break  the  Veflel,  when  grown  colJ,  in  two, 
from  1  op  to  Bottom,  as  neatly  as  you  can :  If  the 
whole  Procefs  has  been  well  performed,  you  will  find 

t  a  folid,  perfed^ly  yellow,  and  malleable  RegnluSf  ad-' 
hering  to  the  Bottom  of  the  Veflel,/With  Scoria's,  re- 
maining at  Top  of  a  brown  Colour,  folid,  hard,  and 
ihining,  from  which  the  Regulus  txm&  bt  ftpzrzitd 
with  feireral  gentle  Blows  of  a  Hammer;  this  done, 
weigh  it,  after  having  wiped  off  all  Filthinefs. 

4.  A  foft,  diifly,  and  very  black  Scoria,  is  a  Sign 
of  a  Fire  not  futhcientiy  ilrong.  Small  neat  Grains 
of  Copper  reduced,  but  not  precipitated*  and  adher^ 
ing  ftill  to  Scoria's,  cfpccially  not  very  far  from 
the  Bottom  v  and  an  unequal  and  ramificated  i2^ff///»j, 
arc  bigns  of  the  fame  Thing.  A  folid,  hard,  fhin- 
ing>  red-coloured  Scona,  efpecially  abodt  the  R^it^ 
lusy  or  even  the  Regulus  hfelf  when  covered  with  a 
likf  fmall  Crull,  ;irc  Signs  of  an  Excels  in  the  De- 
gree and  Duration  of  the  Fire. 

The  Ufe  and  ReaJoHs  of  the  Proctfs. 

r.  You  may  confuk  what  has  been  faid  In 
Proc.  XXX.  UJ\  I,  2.  But  ^11  the  Ores  which 
are  eafily  melted  in  the  Fire,  are  qoc  the  Objedls  of 
this  Procefs;  for  they  muft  alfo  be  very  pure.  Such 
are  the  vitreous  Copper-Ores,  but  efpecially  the  green 
and  ;»zure  coloured-ones,  and  the  cceruicum  virid< 
Moruanum  (Part  1.  §  363—366.)  which  is  not  very 
different  from  them.  But  if  there  is  a  great  Qutn- 
luy  ot  Sulphur,  Arfenick,  or  of  the  Ore  of  anorher 
Metal  or  Semi-Metal  joined  to  the  Ore  of  Copper, 
then  you  will  never  obtain  a  malleable  Regulus  of  pure 
Copper;  though  Ores  are  not  always  rendered  re-' 
fractory  by  the  rieicncc  of  thcfe. 
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■ 

^0  reduce  and  preeipitaie  Copper  out  of  Ores  (Proc. 
XXXVI.)  rt  fhiered  re/ro^ofy.iy  £artb  and  Stones 
fbai  cawM    wajbed  ^ 

■ 

A  P  PAR        U  S. 

T>  E  A  7  ypur  C^p  imo  si  mod  fubui  Fowder»  of 
J3  which  weigh  oorf  , or  two  Centners,  and  mim 

as  much  Sandivcr  to  them :  This  doac,  add  like- 
-wilc  tour  Times  as  muqh  of  the  black  Flux,  withre- 
fpedt  to  the  Ore :  For,  by  this  Means  the  fteril  ter- 
reftrial  Parts  are  better  difpofed  to  a  Scorification, 
and  the  reducing  and  precipitating  Flux  may  a£t 
more  freely  upon  the  meuUick  l:^articles  freed  of 
jUI  ttek  locuoabrances. 

a*  As  for  the  seft,  make  the  apparatus  accotd* 
Hig  ro  Proc.  XXXVI;  but  you  mult  make  the  Fire 
a  litde  ftronger  for  abovit  half  an  Hour  togiether* 
Whefi  the  Vdlel  is  grows  coU»  and  broken,  exa«> 
niae  the  Scoria's,  whether  they  areas  they  ought 
to  be:  1  uc.i^/^i^  wUi  I^e  ducUi  and  fine  as  the 
foregoing. 

^(  Ufe  owt  R^ms  rf  $ii^Pf9c^. 

I,  Every  Thing. has  be.en  akaady  explained  ia 
Proc.  XXXni :  Jhii  af  fuch  Copper-Ores  hardly  con* 
ceal  any  Sulphur  and  Arfenick  in  them,  the  Rcmfting 

would  be  of  no  EfFcft,  and  a  great  deal  of  Copper 
would  be  loft  :  For  no  metalJick  Calx,  except  thoic 
ef  Gbld  and  Silver*  improperly  called,  can  be 
roafted,  without  you  find  a  Part  of  the  Mfetal  loft 
after  the  Reduction  :  But  the  Scones,  which  here  are 
fuppofed  not  to  be  eiutnable,  cannot  .be  feparate^ 

P  R 
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PROCESS  XXXVIII. 

JV  precipitate  Copper  tut  of  an  Ore  (Proc.  XXXVII.> 

tboi  coatam  Jron. 

APPARATUS. 

f-v  O  all  according  to  Pree.  XXXVII.  Buc 
'  I  J  you  will  find,  after  che  Vdfcl  is  broken,  » 
RKuhs  upon  no  Account  fo  fine,  but  Icfs  duLitik-, 
wlwrein  the  genuine  Colour  of  the  Copper  does  not 
perfeaiy  appear,  and  which  rouft  be  further 
puriiicd. 

fbtVfeend  Rtafons  of  the  Procefu  ' 

The  Fire  ufcd  in  tlus  Operation,  U  not  quite  fo 
ftrong,  as  thai  the  Iron  may  turn  to  a  Regulus:  But  as 
Coptxr  is  the  Menjlruum  of  Iron,  which  is  of  itfclf 
very  refraaory  in  the  Fircj  for  this  Rpafon,  while 
the  Ore  and  the  Fluit  arc  moft  intimately  mixt  and 
■  confounded  by  Trituration,  the  greateft  Part  of  the 
Iron,  being  diffolycd  by  the  Copper,  turns  into  a  Re- 
gulus  along  with  it. 

PROCESS  XXXIX. 

fhe  roafiing  of  afyritofe,  fulphureous,  arfemcal^  fmi- 

mtallicky  Copper-Ore. 


APPARATUS. 


REAK  two  docimaftical  Centners  of  the 
-J  Ore  to  a  coarfc  Powder*  put  them  into  » 

Tell  covered  with  a  Tile,  and  place  them  under  tKe 
Muffle  of  the  docimaftical  Furnace  :  But  the  Fire 
muft  be  fo  gentle,  as  that  the  Muffle  may  be  but 
very  faintly  red  hot.  When  the  Ore  has  decrepi- 
tated, open  the  Tcft,  ar.d  continue  the  Fire  for  a 
*^  few 
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Fpw  Minutes;  then  increafe  it  by  Degrees*  that  you 
may  iee  the  Ore  perpetually  Imoaking  a  little:  in  the 
mean  Time  it  is  alfo  proper,  now  and  then  to  ftir 
it  up  with  an  Iron-hook  :  The  fliining  Parcicles  Will 
aiiutiie  a  dark  red  or  blackifli  Colour:  This  done, 
uke  out  cl^  Tcitt  that  it  may  grow  cold»  it  the 
fmail  Grains  are  noc  rodted,  nor  ftrongly  adherent  to 
each  other,  hitherto  all  is  well ;  but  if  they  run  into 
oiiC  iingle  Cake,  the  Proccfii  mull  be  au.lc  a^am  with 
another  Portion  ot  the  Ore,  in  a  more  geniie  i  ire. 

2.  When  the  Ore  ia  grown  cold,  beat  it  to  a  Pow- 
der fomewlMt&nff,  md  roaft  it  by«the  f<ime  Method 

t     as  before  i  then  take  it  out,  and  if  the  Powder  is  not 
mclicd  yet,  beat  it  again  to  a  rruft  iVibril  Powder  j  ' 
ia  this,  you  are  to  take  care  that  nothing  be  loft. 

3.  Raaft  the  Powder  a  fecond  Time  in  a  Fire 
Ibincwhat  ftrongcr,  but  for  a  few  Minutes  only :  If 
you  do  not  then  hiui  the  Ore  any  Way  inclined  to 
mdCt  add  a  httlc  Tallow,  and  make  it  burn  away 
under  (be  Mufile,  and  do  the  fame  aoodier  Time 
again,  till,  cbc  FinB  being  very  bright,  you  no  longer 
ptrccivt:  any  fulphureous,  arknical,  unplcaianc  S.ViclI, 
or  any  Smoak^  aud  there  remains  nothing  but  a  thin» 
Soft  PowdcyTy  of  a  dark  reJ»  or  blackiih  Colour. 

Tie  Ufi  asd  Rtafons  of  the  Procefs. 

I.  Every  Pyrites  contains  Iron,  with  an  unmetal« 
lick  £artli:  To  which  Sulphur  or  Arfenick,  and 
moft  commonly  boih,  f  Ptfr#I.§  3i6,  323,  3^9» 

371.)  always  jjin.  B^fides,  there  is  Copper  in  many 
Pyrites,  but,  lometimes  more,  fomecimcs  lefs :  Some 
of  diem  [ibid.)  are  altogether  deftitute  of  Copper. 
Therefore,  fo  much  as  Pyrites  differ  with  Regard  to 
the  Pro^joi  ricjn  of  their  cuniiicuea:  ParticLs,  fo  much 
do  they  diiier  as  to  their  Dilponcion  in  the  Fire. 
For  inftanccy  the  more  Copper  there  is  in  a  Pyrices, 
fhe  more  it  inclines  to  Coiliquation.  The  more  Sul** 
phur  apd  Arlen.ck  it  has  in  it,  the  more  quickly  the 
•    uiwiting  of  it  is  procured,  and  the  R^verfe:  The 
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more  Iron  and  unnieuhick  Earth  it  cortaln?,  the 
more  it  proves  retrattory  in  tbcr  Fi.re.  Now,  it  fuch 
Pyrites  mclc  in  ihe  Roaftirg,  as  happens  to  fome  • 

C/t  tl.em,  it  tlicy  <^ri)\v  out  a  l:ccie  reU-hot ;  the  Sul- 
yhv.r  and  Alt r*ick  ihat  lyes  h-dilfn  therein,  are  fo 
i\uti\y  united  wiih  the  tixt  Parr,  that  you  would  \a 
vain  attempt  to  diffipate  chcm  :  Nay,  in  this  Cafe, 
wi.ia  a  is  r^i.LLcd  into  a  i'owtier,  k  rcQu;:cs  a 

rr.ucn  grcaier  Time,  and  Accuracy  in  the  Regimeii  of 
the  Fire,  to  perform  the  Operation.  For  this  Rea- 
fon  it  is  much  brttcr  to  repeat  it  with  new  Pyrites, 
But  yuu  ca:i  r^.^tl  liU  mo:c  i  ia.i  u.-:  ilnublc  Qj^.an- 
licy  at  once  o^  the  Ore  yaii  have  ^a  Ivlmd  to  im- 
ploy  in  the  foregoing  Experiment:  to  the  End  that 
the  Precipitation  by  Fufion  not  fufcceeding,  there 
may  remain  ftiil  anoii,er  Portion  intire;  i  ll  ycu 
fliuuld  be  obi '{zed  to  repeat  a  tedious  Roailmg:  If 
you  lee  ihcSij  of  a  fcrreous  refractory  Pyrites,  the 
Operation  rauft  be  performed  with  a  greater  Firr, 
ano.  much  more  quickly.  However,  tarwc  Lare  not 
m  do  it  with  tt>o  violent  a  Ftre:  For  a  great  deal  of 
Copper,  is  coiifumed  not  only  by  the  Arienick,  but 
alfo  by  tl^e  Sulphur,  and  this  happens  even  in  VeflTeb 
fluit  Very  c'cff,  wr*ca  the  SL)l|^hur  is  cx^vu^d  by  a 
Fire  not  quite  lo  ftrong:  Wi  ich  a  rei[erared  and 
milder  Sublimation  of  the  Sulphur,  in  a  VefTcl  both 
very  clean  and  •well  clofed,  will  clearly  (hew. 

2.  When  rhegreatcit  i'art  ot  the  Sulphur  and  il.c 
Arienick  is  diiTipaced,  by  fuch  Caufcs  as  promote 
CoUiquaiion,  you  may  make  a  ftro  ger  Fire  :  But 
then  it  is  propt-r  to  add  a  little  of  fome  fat  Body ; 
tor  this  dillolves  mineral  huli  hur,  it  changes  the 
IVIixiuie  of  it  in  Jome  Part,  which  tor  Inllan^c  con- 
lifts  in  a  certa  n  Proportion  ot  Acid  and  Phiogifton, 
and  at  the  fame  Time  hinders  the  Metallick  Earth  fr6m 
being rL*('uccd  info  Ccpptr,  by  being  burnt  to  an  Ex- 
cefs.  From  thcTc  Elilds  the  Rcalon  is  plain,  why 
AiLyers  prod  re  kfs  Metals  in  the  trying  of  Veins 
of  Copper,  Lead  and  Tin,  than  fkilful  Smelters  do 
i;i  lar^e  OperaLiuiis.    i  or,  tiiC  iwiaicr  pLrtorm  the 
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Koafting  under  the  Muiile,  with  a  clear  Fire,  and 
without  an  oily  reducing  Menftruum  pn^hereas  the 
latrer  perform  it  in  the  Middle  of  Ch^irroal  or  of 

Wood,  which  piTpiLii^hy  emit  a rcJu^livc  Phlogifton, 

3.  The  darker  and  blacker  the  i:^owder  of  the 
roaftLd  Ore  np- ears,  the  more  Copper  you,  may  ex-r 
pc&  from  it:  But  the  redder  it  looks,  the  lefs  Cop* 
per  and  the  more  Iron  ic  afFurJs :  for  ro.iflcd  Cupper 
diiVolvcd  by  Sulphur  or  the  Acid  of  ir,  is  very 
bl^ck;  and  Iron,  00  the  contrary,  very  red. 

4.  if  a  puf^e  Copper'^Ore  lyes  hidden^  together  with 
Ores  of  omcr  Metals  or  Serol- Metals  full  of  Sulphur 
and  Arfenick,  in  one  and  the  fame  Gkbf,  thn  can- 
not be  fcparaced  with  (he  Hand/  it  muik  be  roalledi 
For,  wiiile  the  Copper  is  reduced  and  precipitated  to-^ 
gether  with  thefe  other  Meialf^  it  participates  of  their 
Suipijur  uiid  ArleiiiCAi  vviiCi c j^jr.,  it  is  the  fame  as 
if  the  Ore  of  the  Copper  icfelf  had  been  dciiied  by  . 
them. 

PROCESS  XL. 

tbi  PruipUdiiM  of  Copper,  cur  0/  rsajlid  (Proc^  > 

XXXix.)  Ore. 

.  APPARATUS. 

Divide  tiie  roafied  Ore  into  two  Parts :  Each  of 
rtiem  <faaU  go  fiot  a  Cemner :  add  to  it  the 

fame  Wci^iu  of  Sandiver,  and  foifr  Times  as  mnch 
©t  the  black  Flux,  and  mix  them  weii  togeth  :  As 
fair  the  reft,  do  all  according  to  Proc.  XXXVIII: 
The  precipitated  Rigulus  will  be  half-malleable^ 
fometi-iKS  qui:c  biiLLle,  now  and  tlitn  precLy  iiiuch 
like  pure  Copper  in  its  Colour,  but  fometimes  whit- 
-  i(h,  and  even  blackifli :  Whenceit  is  moll  commonly 
called  black  Copper  (in  German  ^t^itmtf  WkUf{tt)% 
though  u  is  not  always  of  fo  dark  a  Dye. 
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7he  Ufc  and  Reajons  of  the  Proufu 

I.  Tt  is  eafy  to  conceive,  that  ther^  is  as  great  rt 
DitTcicnce  between  the  fcveral  Kinds  of  this  Metal 
called  black  Copper,  as  there  is  between  the  pyri- 
tofe  and  other  Copper-Ores,  accidentally  mixt  with 
other  mctalHck  and  Scmi-metatlick  Bodies.  For,  all 
the  Mcrals,  the  Ores  of  which  are  intermixed  uith 
the  Copper-Ore,  being  reduced  are  precipitated  to- 
gether with  the  Copper;  whrch  is  brought  about  by 
Means  of  the  black  Flux.  Wherefore,  Iron,  Tin, 
Lead,  the  regulinc  Parr  (;t  Antiirony,  a;  d  Bilmuth, 
niofl:  commonly  are  mixt  with  black  Copper,  in  a 
IVIuhicude  of  different  Proportions.  Nay,  it  is  fclf- 
evidcnt  that  Gold  and  Silver,  which  are  diffolvable 
by  all  thcTd  Matters,  are  colWcled  in  fiich  a  Regulus^ 
when  they  havel^ecn  firfl  hid  't^n  in  rhe  Ore.  Befides, 
Sulphurand  Arleniik  atenot  :iKvavs  altogether abfcnc. 
For  they  can  hardly  be  expelled  io  perfedUy  by  the  ma- 
ny  preceding  Roaftings  but  there  remain  fome  Vcfti- 
ges  of  tlicni,  which  are  not  didipatfrd  by  a  ludden 
iVlciting,  elpeciaMy  in  a  cioie  VelTel,  wi^rein  the 
Flux  fwimming  at  Top  hinders  the  Aftion  of  the  Air. 
Nay,  Arfcnick  is  rather  fixt  by  the  black  Flux,  and 
aOlimes  a  regulinc Sem;-mctallic'<  Purm,  while  it  is  at 
the  fame  Time  pre  Lived  rrom  diflipating,  by  theCop- 
]>T.  But,  the  Variety  of  the  Colours,  of  the  Con** 
littence,  and  even  ot  the  Goodnels  of  black  Cop- 
per depends  on  this. 

ft 
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PROCESS  XU. 

;  v;*;;;/.^  Pyritofe,  crude ^  Copper-Ore^  into 

a  roughs  briUk  R^uiu&j  i^j  a  UrxUificalion 


A  P  PARAr  U  S. 


X.  £^  H  U  S  £  a  Weight  of  as  many  common  tiatf:- 
Ounces  for  a  docimaftical  Centner,  as  there 

are  i'ounds  in  a  Urge  CLiUiwi,  that  each  lialt- Ounce 
may  repre^c  a  conin^  pound  WdgUc^  weigh  in  a 
large  Balance  one  or  many  Cei\coera  of  xrude  Ore 
not  roafted,  and  broken  fmall  Pieces  of  about  the 
Bigneh  of  a  Pea.  Let  the  melting  Funi.icc  have  a 
frelh  Bed,  and  be  altogether  diipoieci  as  m  Proc. 
XXXIV.  N^  I.  »d  Pars  L  %  23^.  240.  Stop 
wich  the  fame  Lute  wbidi  the,  Bed  is  made  of,  the 
Hole  of  the  Bottom-pait,  through  which  the  Body 
i;nelttd.may  run  from  the  mward  into  the  outward 
and  (oremoft  Bed.  When  the  Furnace  and  both 
Beds  are  well  dried  and  made  white  hot  within,  put 
the  Ore  into  them  at  fevcral  Times;  mean  Wiiiie. 
ife:t  tiie  Furnace  be  coaitaotly  ]^ept  full  of  Coals, 
and  the  Bellows  bloi^  very  ftroogly  at  the  fam^ 
Time ;  let  the  Nofel  of  thefe  be  direded  obliquely 
downwards,  that  ic  nuy  dcterniir*c  th'j  Flame  to- 
wards liie  Surtaqe  of  t^e  inward  Bed,  and  oi  the 
Matter  which  is  melted  in  it,  to  make  it  keep  in  a 
State  of  Fufion  :  AU  which  Particulars  muft  be  obr 
fcrved  more  ex  ^:^ly  than  in  Pr^.  jXXXIV.  N».  2. 
becaufe  of  the  lefradory  Scoria*  But  if  you  know 
from  the  outward  Apficarance  of  the  Ore,  or  froa» 
the  Experiment  already  made  before,  that  this  Ore, 
or  the  Scoria  v»  !i;c!i  wiii  be  produced  out  of  it,  is  of 
^  refractory  Kind  it  is  pro|>er  that  you  fliould  add  a 
fufible  Scoria,  that  has  already  born  the  Fire  feyerfl 
^imes,  and  is  well  tried  that  nothing  of  any  Metal 
Ipan  be  reduced  oli     it,  of  which  you  caiuiot  de- 
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lennine  the  Proportion  with  Regard  to  the  Ore, 
pthcrwife  than  by  Trial. 

2.  When  yi  ii  have  put  one  Centner  of  the  Ore 

into  the  I  lie,  contir.uc  the  Fire,  till  you  can  judge 
Xhat  ail  the  Ore  is  colle(51ed  into  the  Bed  :  Try  with 
an  hon-pcker,  v^hich  you  arc  to  introt^ice  into  the 
Bed  throiigh  the  cbic  ng  Hole  of  the  Bottoni-part. 
\vl  u.  '.r  al:  the  Irg.cdients  are  n.ehed;  efpecially  ir 
the  lici's  are  mciccd  ih'.n  croi  [:h,  cr  have  a  pitchy 
Confiftence;  for,  fuch  mult  be  fetched  out  of  the 
faid  Hole  with  the  looker,  Itft  the  Inferior  Aper- 
ture, through  which  the  melted  Matter  is  conveyed 
into  tlic  Gir.v.nid  B^lI,  il-jouu!  be  obJ'rufied.  Then^ 
With  an  Iron  Rod  cutting  at  ore  of  its  r'nds,  open 
the  Hole  that  is  flopt  with  Lute;  cl  at  the  melted 
Matter  may  run  out  into  the  hot  forerrcfl:  Bed.  Now, 
if  you  have  a  Mind  tu  n'^^ck  n'dL)  Lrntneis  of  your 
Pre;  remove  from  the  Hole  the  hViall  Coals,  cr  the 
tenacious  Remains  of  the  Scoria's ;  and  fu  p  it  with 
frefti  Lute :  1  his  done,  take  the  hardened  Mafs  but 
of  the  fore- mod  Eed,  with  a  Pair  c.  f  'l^vnps  :  Then 
you  ni:-y,  in  the  fame  Manner,  ri;t  into  tiie  Fire,  mek, 
and  convey  into  die  loremoli  Bed,  another  Centner 
of  your  Ore* 

3,  When  all  the  Ore  you  inrendetl,  has  ^aft 
through  the  Furnace,  and  the  Fire  is  confumcd, 
and  the  Furnace  grown  cold,  break  the  B.\ls ;  that 
you  may  colie<!:t  what  has  been  infinuated  into  the 
Chinks,  which  they  pofTibly  have  contraftedl  during 
the  Operation.  LiktWife,  cxanij-.e  clcl'jly  the  broken 
Scoria's,  tliat  you  may  fee  wheihcr  any  Thing  of  the 
reguKne  Fart  has  been  detained  therein  :  This  muft 
be  feparated  either  with  the  Hand,  or  by  ^^afhing  ; 
and  examined  in  the  Balance  tcocther  with  the 

US  collcc'ed  in  the  ourward  Red,  w  hich  is  pur^-ed 
.  'of  aii  Scoria's.  Bur,  the  Kegulus  in  which  the  Metal 
Jycs  ft  ill  hidden  in  its  State  of  Oi*e,  will  be  very 
brittle. 
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Ibe  Ufe  and  Rsafons  of  the  Procefs. 

I.  lathis  Fufion,  the  Ore  melts  on  Account  of  too 
fudden  -«ki  Appiicauori  of  the  Firei  for  this  Reafoit' 

it  lofes  its  Suiphurand  i\i  Icnick  only  in  a  fmall  Quan- 
tity {Proc.  XXXIX.  uf.  i.)  the  reft  joins  more 
/bridtly  with  the  fixe  Subilance  of  the  Ore.  fherefore^ 
4^  Iroa»  which  abounds  in  every  Pyrices»  icparatcs 
•fhc  Sulphur  and  Arfcmck  from  all  the  other  Metals 
anu  Sirrni-Mculs,  and  unitc^s  them  to  itfeif  {Part  I. 
^  147.  corolL  on  this  Account  dick  heavy  Bo- 
dies Unk  to  the  Bottom^  and  the  Iron*  freed  of  Sul- 
phur and  Arfenick,  fwims  at  Top,  together  with  the 
unn^ict^iiick  Karih.  iuii  Liii:i  o.paiation  docs  not  fuc- 
ceed  fo  per/cclly,  but  there  remains  tomethiag  o\  the 
iron  and  of  the  uninetallick  Earth  in  the  Kegulm% 
ud  fome  Copper  in  the  Scoria's:  The  Reafon  q\  this 
is,  that  the  Iron  which  is  in  the  pyritolc  O'C  is  noc 
fuHicicnt  to  abforb  all.ihe  Suiphur  and  Arlenici^,  atkl 
CiU(  by  Means  chiefly  of  the  Aricnick,  which,  tog&- 
cher  with  the  Metals,  turns  to  a  reguline  Semi-meod*- 
JickSabftance,  Part  of  this  fubtii  Earth  remains  joined 
to  rhe  R^^u  ns.  This  Re^ulus  \%  called  Lipis  Cuprt^ 
iaGennan  £U(^ettl,I&Uttfesftcirt»  beca  jle  it  has 
liitfaerto  preferved  the  Nature  of  the  crude  Pyrites. 

a,  Butwery  pyritofcCoppcr-O.e  muft  not  be  made 
to  go  through  this  rough  Muking-,  but  only  ihac 
which  has  a  great  Deal  of  Iron  and  a  little  Copper  in 
*  k.    For,  the  Reafon  why  the  melting  is  done  herb 
without  a  pccvtous  Roafting,  is,  ( i .)  that  tlie  Fron  ma^ 

kpa'aicd  from  the  Copper;  which  is  pcrtornivrd 
like  a  Frecipiution  by  Fufion,  through  the  Action 
cf  the  Sulphur  upon  the  Iron.  (N'  lOi  Nor  could  chc 
Separation  of  fo  much  Iron  from  the  Copper  be 
midc  with  any  Benefit  by  another  Method.  (2.)  Th^ 
the  mtdting  .uy  he  pLrtorm:^u  convcni^-mly :  For  »f 
an  Iron-pyrites  is  deprived  of  its  Sulphur  by  roalhng>  . 
ic  if  hardly  tnifiabJc  by  fire  alone,  on  Account  ck 
the  tdtd&QTj  Nature  of  the  maittai  Earth :  This  may 
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Rx^rffying,  hnt  tifo  of  a  precipitating  Nftturr,  finrt 
it  abfbrbs  Sulphur  and  Arfcnick  :  For  a  Scorificaiion 
^inay  be  pcrfornned  by  the  Lead-Ore,  or  its  Scoria,  and 
hy  adding  other  Fluxes :  But  the  greateft  Part  of  the 
Lead  is  retained  in  the  Scoria's,  togecher  with  the 
merallick  Part  inht-rent  in  the  Ores,  when  a  Pyrites 
c6nt3ining  Iron  is  wantmg:  Nay,  Lead  itfcif,  can- 
not be  fufficientlv,  and  fometimes  not  at  all  precipi- 
tated out  of  its  Ore,  and  rendered  pure,  without  the 
Aftiftance  of  Iron.  (3.)  A  too  great  Quantity  of  Ar- 
lenick  is  hurtful  here,  and  for  the  moft  Part  hardly  re- 
ducibfe  into  Glafs,  on  Account  of  its  Rapacioufnefs, 
iarrd  of  the  Deftrliclion  of  the  Lead  (Pttrt  1.  §  73.)  But 
a  great  Deal  of  the  Arfenick  is  alfo  fixt  with  metal- 
fick  and  unmetallick  Earths,  and  is  mixt  with  both 
of  them :  W-hence  very  coarfe  Reguius*s  are  produced ; 
the  Scoria's,  on  the  contrary,  retain  a  great  Deal  of 
the  Metal:  Thence  are  alio  produced  Semi-arfe- 
nical  Subftances,  that  are  diftindl  from  the  Sco^ia*i 
and  the  Rfgulus^  containing  chiefly  Cop>per  and  Iron  j 
which  are  called  by  the  German  Metallurgirts  fi^ap^ 
fee  lC5v  when  they  contain  a  great  Quantity  of  Cop- 
per with  Iron;  but  arc  called  j^pftre  by  the  fame^ 
when  they  confift  only  of  Iron  and  Arlenick  :  Thcfc 
have  much  of  the  unmetallick  Earth  in  them. 


PROCESS  XLU. 


melting  Pyritofe  crude  Copper -Ore  ^  in  a  cleft 
'VeJJel^  to  make  a  Kcgulus  like  that  of  Proc.  XLl. 


APPARATUS. 

1.  f  I  1  AKE  two  Centners  of  the  fmall  docimaftlcal 
•  '  X  Weight  of  that  Ore  not  roafled  i  bcatthrmto 
a  fine  Powder,  mix  them  with  twice  or  thrice  as  much 
of  pulverifed  common  Glafs,  which  you  are  to  have 
at  Hand,  and  which  muft  be  very  fufible  :  Or,  in- 
flead  of  this  ufe  Scoria's  altogether  deiliture  of  a  mC" 
tullick  reducible  Earth,  and  ealily  melting  in  the 
I  Fire. 
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Fire.  Put  them  into  a  Crucible  or  Pot  and  cover 
them  over  with  common  SalCi  fliutting  the  Vcrflel 
Clufe  wiih  a  Xile^  and  ilopping  tlie  Juinu  wich 
Lutt.  ' 

2.  If  thefe  Thin^  melt  in  the  Wind-Furnace,  by 
Means  of  a  violent  Fire,  you  will  find  the  Bottom' 
of  the  VciTel  a  Regfiiuj  like  that  of  Proc.  ^U. 

yhe  Ufe  and  Reafons  of  the  Procefs. 

1.  No  fulphureous  Ore  that  has  not  been 
roafted,  ought  to  be  melted  by  .«dding  to  it  an  al- 
caline  f'lax :  For^  fixt  Alcalt  cogetker  with  mine- 
ral Sulphur,  turns  to  a  Body,  calk  J  11  par  Sulpburis^ 
which  retains  in  it  diffolved  metallick  Bodies  (Part 
1-  §  ^49  J  •  this  Realbn,  if  you  melt  in  the  Fire 
an  Ore  ^containing  a  great  Deal  of  Sulphur,  or  of 
tlie  Acid  of  if,  with  a  black  or  a  wliitc  Flux  of  an 
alcaiine  oily  Nature  j  y  >u  either  have  no  Regulus  at 
all,  or  at  lead  the  greaccft  Part  of  it  is  detained  in 
the  Scoria's,  that  is,  according  as  there  is  in  the  Ore 
a  greater  or  a  Icfs  Quantity  of  the  Metal  to  be  preci- 
pitated. If  the  Ore  is  mixc  witli  Sandivcr,  and  ex- 
pofed  to  a  melting  Fire,  the  Regulus  is  eafily  preci- 
pitated out  of  this  moft  fufible  Salt;  But  this  Regulus 
snoft  commonly  retains  the  Colour  of  the  Pyrites 
itfelf,  and  when  expofed  to  the  Air  in  a  fhorc  Time 
turns  to  a  brown  and  very  fait  Powder  \  which  flievvs 
that  a  great  Quantity  of  Salt  has  mixt  with  it :  Nor  is 
the  Scoria  that  fwimsat  Topdeftitqte  of  Mecal,  which 
renders  both  tbp  Wcigjit  and  Quality  of  the  Regulus 
uncertain. 

2.  This  Mixture  of  Sulphur  with  oily  alcaiine 
Matters,  mod  commonly  muft  be  acknowledged  to 
be  an  acceflbry  Reafon,  why  the  Ore  melted  in  clofc 

Vcffels,  or  the  Metal  itfcIf,  when  mixt  wiih  Sul- 
phur, afford  a  kflir  Quantity  of  pure  Meial,  than 
when  the'melcingls  performed  in  an  open  Fire  ;  un- 
Jefs  fome  precipitating  Metal  is  added :  A^,  for 
lla.Ke,  Iron  iu  the  melting  of  L.ad:  But  ihis  dties 

not 
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not  fucxeed  in  the  prefent  Cafe  :  for  Iron,  that  may 
Ipc  mixt  with  Copper  while  it  precipitates  it,  mixes 
in  great  Part  with  the  precipitated  Copper.  For, 
according  to  the  moft  accurate  Experience,  the  pre- 
cipitated participates  pt  thp  precipitating  Body,  if 
not  in  all,  at  leaft  in  a  great  many  Precipitations  j 
and  this  happens  in  the  moid  as  well  as  in  the  dry- 
ones;  Neverthelcfs,  this  happens  lometimes  more, 
fomctimcs  lels. 

.    ^        P,^  O  C  E  S  S   XLIlt  '  " 

Tbe  further  Purification  qf  the  Regulus's  Trou 
,^XLI.  and  XLII,  to  make  Black  Copper.  FsT 


LET  the  Regulus  be  beaten  to  a  coarfe  Powder, 
ai;d  be  roafted  and  comminuted  fevcral  Tinges 
over,  that  the  Sulphur  and  Arfenick  may  be  difllpatcd 
{Proc.  XXXIX.):  Then,  let  it  be  reduced  with  the 
black  Flux  (Prfr.  XL.)  or  by  Stratification  widi 
Coals.  The  Regulus  thereby  produced  v^'ill  be  like 
that  pf  ^roc.  XL.^j/  ^^q^,!  y^n. 

.  -JxT       ^fi       Reafons  of  tbc/^focefs. 

1.  As  the  Regulus^ s  of  the  foregoing  ProceflTes,  are 
made  of  the  Particles  of  the  Pyrites  melted  together, 
with  this  only  Alteration  in  the  Proportion  of  the  In- 
gredients, that  there  islcfs  Sulphur  and  Arfenick,  and 
lefsalfoof  ihefubtil  unmctallick  Earth  in  the  Regulus*s 
than  there  was  in  the  Pyrites  out  of  whiph  they  have 
been  produced  {Proc.  XJLI.  Ij^^.J.)  :  It  is  neceffary  to 
make  previous  Roaftings  by  the  lame  Methods  that 
were  prefcribed  Proc.  XXX.IX,  to  make  the  blaclj: 
Copper  lo  called  Proc.  XL.  Nay,  one  or  two  Fu- 
fions  mud  fometimes  precede  the  Roaftings,  when  the 
Rcgu!::s's  arc  very  coarfe,  and  tainted  with  a  great 
Quahtjry  of  Iron  ;  that  the  Iron  may,  by  a  repeated 
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I'rectpitation)  and  by  the  Sulphur  and  Arfenick 
ftill  remaining^'  be  feparated  from  the  Copper  5 

whereas,  hmh  Metals  would  otherwifc  be  com  founded 
together  by  a  fubfequent  Fufion,  the  Sulphur  and 
Arfenick  being  intireljr  diftipated,  and  could  hardly 
be  feparated  (l^roc.  XLI.  U/l  ti\  2.} 

PROCESS  XLIV. 

To  fad  out  how  much  pure  Copper  may  he  produced  ly 

Purification^  out  of  Hack  Co^^lk. 

WHoever  attempts  to  find  this  out  with  the 
Touch-ftbne,  muft  be  acquainted  with  the 

Ulc  of  the  Proof-needles  {Part  1.  §  2S9.) ;  one  of 
which  muft  be  made  of  the  purcft  Copper,  the  other* 
of  black  Copper  more  or  lefs  purei  the  Nature  and 
Goodnefs  of  which  may  be  afcertained  by  the  foregoing 
Experiments.  Then  the  Copper  to  be  cxan.incd, 
muft  be  nibbed  U[X)n  thcTouch-ftone,  and  compared 
^ith  the  Needles  rubbed  upon  it  in  the  fame  Manner, 
\i  the  black  Copper  is  of  the  beft  Kind,  after  having 
coiiiparcd  the  Colour  and  Ductility  of  it  with  the 
Needles,  you  may  in  fome  Meafure  judge  of  ths 
Goodnefs  of  it.  But,  if  ic  is  lefs  pure,  you  can  con- 
clude nothing  that  ia  certain  by  this  Method;  becaufe 
the  Colour  and  Confiftence  of  Copper  may  be  changed 
by  many  Caufes,  fometlmcs  by  one,  fometimes  by 
ieveral  at  once,  there  being  a  Multitude  of  Propor- 
tions that  concur  to  vary  it  a  dioufand  different  Ways* 
jpor.  Copper,  for  inftance,  is  rendered  white  equally 
by  a  great  Deal  of  Tin,  by  a  little  of  Bifmuth,  and  by 
a  very  little  Arfenick.  What  will  then  be  your  Un- 
certainty, if  many  other  Caafes  concur  with  thofe 
juft  mnKicnL-d,  to  increafc  it!  You  muft  then  exa- 
mine your  Metal  by  another  Methods 

*  '    '       '  •  AP  P  A' 
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1.  Separate  a  Specimen  of  your  black  Copper  of 
the  Weight  of  two  fmall  docimaftical  Centners  at 
lead;  and  do  it  in  the  fame  Manner,  and  with  the 
fame  Precautions,  as  if  you  would  deteft  a  Quantity 
of  Silver  in  black  Copper  {Proc,  XII.       i,  2.) 

2.  Then  with  Lute  and  Coal-duft  make  a  Bed  in 
the  Cavity  of  a  Teft  moiftened:  When  this  Bed  i$ 
dry  put  it  under  the  Muffle  of  the  docimaftical  Fur- 
nace, in  the  open  Orifice  of  which  there  muft  be 
bright  burning  Coals,  wherewith  the  Teft  muft  like- 
wife  be  furroundedon  all  Parts  :  When  the  Whole  is 
perfectly  red-hot,  put  your  Copper  into  the  Fire, 
alone,  if  it  contains  Lead  but  if  it  is  altogether  defti- 
tuteof  it,  add  a  fmall  Quantity  of  Glafs  of  Lead,  and 
with  a  Pair  of  Hand-bellows,  increafe  the  Fire,  that 
the  Whole  may  melt  with  all  Speed  :  This  done,  let 
the  Fire  be  made  a  little  lefs  violent,  and  fuch  as 
will  fuffice  to  keep  the  metallick  Mafs  well  melted, 
and  not  much  Greater.  The  melted  Mafs  will 
boil,  and  Scoria's  will  be  produced  that  will  ga- 
ther at  the  Circumference.  All  the  heterogeneous 
Matters  being  at  laft  partly  difllpated,  and  partly 
turned  to  Scoria's,  the  Surface  of  the  pure  melted 
Copper  will  appear:  So  foon  as  you  fee  it,  take  the 
Pot  out  of  the  Fire,  and  extinguifh  it  in  Water : 
Then  examine  it  in  a  Balance,  and  if  Lead  has  been 
at  firft  mixt  with  your  black  Copper,  add  to  the 
Regtdus  remaining  of  the  pure  Copper,  one  fifteenth 
Part  of  its  Weight,  which  the  Copper  has  loft  by 
Means  of  the  Lead :  Then  break  it  with  a  Vice, 
and  thus  you  will  be  able  to  judge  by  its  Colour 
and  MiUeahility,  and  by  the  Surface  of  it  after  ic 
is  broken,  whether  the  purifying  of  it  has  been  well 
performed,  or  no.  But,  whatever  Caution  you  may 
ufe  in  the  performing  of  this  Procefs,  the  Produft 
will,  neverthclefs,  be  always  lefs  in  proportion  than 
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A  S  SAT  I N  O  M  m  T ALS:  3 10 

>arhat  you  gf t  by  a  greater  Operation ;  provided  tbe 
f^oppcr  bis  wcii  puci^  ia  (bfi  im^Ul  Tri|d« 

1.  Take  biack  Copper,  chofen  in  the  fame  Manner 
as  before  (Nv  break  into  fmall  Pieces  a  Qpao-- 
dty  of  it  a  Iktle  more  than  two  ddcirmiiicat  Cenintrs : 

This  may  be  done  very  well  with  a  Hammer  and  a 
Chiazle;  that  the  imail  Bics  may  be  made  of  the  Size, 
of  large  Pieces  of  granulated  Metal  :  Then  redu(ce  ic 
to  theexaA  Weight  of  two  Centners :  Weigh  a  ho  two 
Ccnti.ers  of  pure  commiriuted  Copper  :  Add  to  each, 
bc!ing  granulated^  an  equal  Weight  ot  pure  granulated 
Lead,  not  having  the  feaft  Appearance  of  a  Mixture 
of  Copper^  which  may  be  diftingui(hed  from  a  dark 
Colour  remaining  in  it,  when  you  viuiiy  ic  aionein  a 
Coppcl:  Wrap  up  both  thefe  granulated  Mciala  lepi^ 
rately  in  fmali  Bits  of.  Paper. 

2.  Put  twoCoppcls  under  the  MuflRe,  and  heat  them 
for  a  While  with  a  ftrong  Fire  :  This  done,  put  your 
granulated  Metals  into  them;  and  bedow  all  your  Care 
here  to  hinder  the  Adion  of  the  Fire  from  being 
greater  upon  one  Coppel  than  upon  the  other.  How- 
ever, let  the  Procels  be  performed  with  a  pi  cLcy  Itrong 
Fire:  \V  hen  all  die  Lead  is  coolumcd,  and  the  Sinoal^ 
ceafed,  take  beth  Coppels  out  of  the  Fire^  as  nearly 
at  the  fame  Time  as  poSibly  you  can,  and  extinguifh  • 
in  Water  the  remaining  Beads  of  Copper :  Then 
weigh  ihem^  and  as  much  as  there  is  wanting  ot: 
the  two  Centners  of  pure  granulated  Copper^  fo. 
much  are  you  to  add  to  the  Rignlns  remaining  of  the 
two  Centner?;  of  blac  k  Copper ;  becaui'e  a  like  C^Jn- 
tity  o^  it  has  bceaconiumed  by  the  Lead :  But  if  (he 
black  Copper  contained  Lead  of  itiiif,  obferve,  be- 
fides,  the  Difference  of  ^he  Weights  of  both  Regulus% 
and  add  furthermore  thc^  fifteenth  Pare  of  it.  You 
Will  have  gathered  by  diis  Means  tiie  Weight  of 
pure  Copper  that  naay  be  fetched  xmt  of  the  black 
one.    Let,  fur  Indancc,  the  Rjtguki  remaining  of  the 

two 
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two  Centners  of  pure  granulated  Copper  weigh  1 26 Ik 
This  has  loft  i^h,  by  the  Coppclling.  If  the  Regu- 
lus  remaining  ot  the  black  Copper  weighs  15^  lb. 
you  mull  of  Courfe  add  14./^.  to  the  154/^  thereby 
to  reftore  as  much  Copper,  as  has  been  confumed 
of  your  Copper  by  the  fame  Lead,  and  m  the  fame 
Degree  ot  Fire:  The  Sum  168  will  indicate  how 
many  Pounds  Weight  of  pure  Copper  may  be  fetched 
out  of  the  black  one.  But  if  the  black  Copper  had 
already  fomc  Lead  in  it ;  this  being  confumed,  carries 
away  with  it  about  the  fifteenth  or  fixtcenth  Part  of 
the  pure  Copper,  which  muft  of  Courfe  be  added 
over  and  above.  But  you  may  take  for  the  Quantity 
of  the  Lead,  the  Difference  of  the  Regulus*j  remain- 
ing after  the  coppelling  ;  The*"eforc  in  the  Example 
jult  propofcd,  the  DitFerence  between  iS^and  154 
will  be  32  :  For  which  Reafon  you  muft  add  two 
Pounds  i  and  the  whole  Weight  will  be  170  lb.  This 
Method  proves  more  exaft  than  the  foregoing. 


^hcVft  and  Reafons  of  the  Proctfs^ 


J  t.  This  is  the  laft  purifying  of  Copper^  whereby 
the  Separation  of  the  heterogeneous  Bodies  begua 
in  the  foregoing  Procelfes,  is  completed  as  perfedly 
as  it  poflibly  can  be.  For,  except  Gold  and  Silver, 
all  the  other  Metals  and  Semi-metals  arc  partly  difli-. 
patcd  and  partly  burnt  together  with  the  Sulphur  and 
Arlcnick:  But,  in  the  Fufun,  they  cither  turn  g( 
themfelves  to  Scoria  or  Fumes  y.  or  this  is  performed 
by  Means  of  Iron,  which  chiefly  abforbes  Semi-metals, 
Sulphur,  and  Arfenick,  and  the  Deftrudlionof  it  is  at  the 
fame  Time  accelerated  by  them.  Thus  the  Copper  is 
precipitated  out  of  the  npure :  For  it  is  felf-cvidcnt,  that 
the  unmetallick  Earth  is  expelled,  the  Copper  being  re- 
duced from  a  vitrefccnt  terreftrial  to  a  metallick  State, 
and  the  Arfenick  being  difTipated,  by  Means  of  which 
the  faid  Earth  has  been  chiefly  joined  to  the  coarfer 
Regulus's  o\  the  f^rft  Fufion.  But  there  is  at  the  fame 
l  ime  a  good  CJuantity  of  the  Cof)£er  ^^^jSpcs  into 
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ScoruiV;.  bmfi^  M)gttMt  Pare  m(  it  may  bt  re^ 

duccd  out  of  them  by  repeating  the  Fulio.u        '  j 

2.  However,  though  Iron,  when  mdced  alone,  or 
cvco  with  Copper,  is  molt  cafily  burnt,  and  Icorified ; ' 
neVerthelcrs^  when  it  is  once  tnelced^  and  confounded  . 
with  Copper,  it  can  never  be  entirely  feparated 
by  Fire  alone,  vvichout  the  greatcft  Part  of  the 
Copper  be  deft royed  along  with  it.    Therefore,  ac- 
coitling  to  lA^  DiYerficy  of  tbc  Ores^  and  of  the- 
Skill  they  are  managed  with,  there  is  a  vaflr  Difference 
in  Coppffs  produced  by  divers  iVoccflcrs,  not  onl^ 
irom  ou^y  fUifqnent  Ores,  but  even  trom  Ores  ot 
the  laoi^ JUM) :  which  Difference  aimdft  always  de•^ 
pendtupon  tlie  Iron  mijct  with  them:  Bur,  thisisea- v 
ftiy  fcpararcd  by  a  litrle  Lead:  for  the  la.ter  that 
can  upon  no  Accouni  be  niixc  with  iron  iii  a  metal* 
lick  Sute,  diffoWes  the  Copper,  and  rqedfcs  the  Iron  i 
bur  the  Lead  ttfelf  not  being  able  to  fuftaki  fo  ftrong  a 
Fire,  reiulves  part  v  into  Fumes,  and  partly  into  Sco- 
ria«  This  is  alfu  cae  Keafon,  why  a  better  Kind  of  Cop^ 
per  is  got  from  Copper *Ores  chat  concaia  Ltad^  and 
tfom  bkck  Copper  from  which  Silver  has  been  ft-' 
para  t  j  bv  an  ivliquation  made  wiih  j_-c  :d,  than 
would  havcb  wCn  ^ot,  na^  i  Lead  been  altogether  wantit^. 
Therefore,  when  black  Copper  comtining  Lead  is  • 
te  he  purilledf  k  is  not  without  Reafon,  that  yoii* 
add  to  the  remaining  melted  Copner,  the  niLecucli 
Fart  of  the  Portion,  which  has  been  iolt  in  the: 
Operation,  that  the  Quanri^y  of  pore  Copper  that^ 
lies  hidden  in  the  blad^opper,  may  bemoreeiaAly 

dciermincii:  On  the  other  Hand/ Iron  has  been  io 
much  rejected  in  the  foregoing  froceiies,  that  it 
hardly  deferves  any  Confideration:  Which  is  like- 
wile  true  of  many  other  Bodies  that  are  joined  with 
Copper.  Huvvcvtr,  you  mL.il  cijm  n"  i.  jther  the 
other  Circumftances  will  permit  it:  Becauie  black 
Capper  is  yet  fometimes  iuU  of  a  gitar  Quantity  ol 
Sulphur :  But  if  the  latter  abounds,  it  is  proper  » 
frparate  it  before  the  Excodfion,  by  roafting,  and 
by  a  tedudng  f  a&gn,  with  an  AdiUiion  of  K  n.e- 

If  thing 
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thine  that  abfcrbs  Sulphur;  for  Inftancc,  of  Scorw 
of  Iron.  ^       -    ^     '.z?-^  t» 

3.  Obfcrve,  as  to  the  Application  of  the  Fire  in 
tl\5s  Proccfs  that  it  muft  be  applied  to  Copper  with 
all  imaginable  Speed,  to  make  it  fuou  run :  For,  if 
you  ncgleft  this,  a  great  Deal  of  your  Copper  15 
burnt :  Becaufe  Copper  that  is  only  red  hot,  cleaves 
much  fooner  and  in  much  greater  Quantity  into  half 
fcorified  Scales,  than  it  is  diminifiied  in  the  fame 
Time,  when  melted.    However,  too  impetuous  a 
Fire,  and  one  much  greater  than  h  neceflary  for 
'  the  Fufion  of  it,  dcftroys  a  much  greater  Quantity 
of  it,  than  a  Fire  fufficicnt  only  to  put  it  in  Fufion, 
would  do.    For  this  Rcafon,  when  the  purifying  is 
finiflied,  the  Body  melted  muft  be  extinguifhed  id 
Water,  together  with  the  Vcflel;  Jeft  being  already 
grown  hard,  it  Ihould  ftill  remain  hot  for  a  While. 
'  4.  As  there  is  more  or  Icfs  Copper  defttoyed  by  the 
fame  Quantity  of  Lead,  on  Account  of  a  different 
Regimen  of  the  Fire,  the  fureft  Way  is  to  make  two 
Opeiations  at  once,  when  Lead  is  fupcradded  to  the 
black  Copper,  or  when  the  Operation  is  made  toge- 
ther with  Lead  ia  a  Coppel.    For,  by  this  Means, 
you  may  conclude  from  the  Portion  of  pure  Copper 
deftroyed,  the  Quantity  of  which  is  exadly  known, 
how  much  of  the  pure  Copper  the  tame  Weight  of 
Lead  has  carried  away  with  it  from  the  black  Copper  V 
as  likewifc,  liow  much  of  it  was  burnt  by  itfeif.  But, 
though  you  fliould  ufc  ever  fo  many  Cautions,  you 
will  never  have  in  a  fmall  Procefs  a  Produft  pro- 
portionable to  that  of  a  large  one:  For,  impctfcA 
Metals  are  fooner  or  later  deftroyed,  according  as 
they  arc  expofed  to  a  greater  or  lefs  Surface  of  Air: 
Now,  a  fmaller  Mafs,  cruris  paribus^  is  rcfpeftively 
expoJed  to  a  larger  Surface  of  Air,  than  a  larger 
Mafs  :  W^herefore,  more  is  loft  of  a  fmaller  than  of 
a  greater  Q^iantity.    To  remedy  this  in  fome  Mea- 
fure,  feveral  Centners  are  employed  fur  the  Experi- 
nicni; But  the  Nature  of  the  Operation  is  fuch,  ihac 
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you  Wn  hHrher  intirely  corredl,  nor  ^ikogcthcr  ex- 
clude the  Aftion  of  the  Air.  '  • 

5.  It  is  proper  here  to  piencion  the  Danger  occsu 
Mted  by  a:  forcaitoiss  or  impnjdcht  Application  of 
Wattr;  or  of  a  moifti  nay,  ot  a  hiertly  cold  Body, 
to  melted  Copper  *.  For,  of  all  Metals  there  is 
none  that  fcatccrs  with  fo  great  a  Violence  all  the 
Things  round  it,  as  melted  Copper^  efpccially  boi|^ 
teg  pmtfkd  Copper,  called  in  Gerttian  iPaljr-j^iiLfcri 

hifomuch,  that  the  Fall  of  a  Coa!,  or  of  a  imaft 
moiftr  or  cold  Stone,  has  often  broken  afunder  whole 
furnaces',  and  burned  whole  Laboratories  i  And  this 
fcappei^  d^idl^; .  if  but  a'  (bai) '  Quantity  of 
Waterc#teAdftd  wtAr/totrches  a  large  Surface  of  Cop^ 
per.  Likewife,  Copper  that  begins  to  gfow  folid,^ 
being  thrown  on  a  moift,  C(?ld,  but  efpccially  wide 
Siirtacei  flies  about' with  great  Dan^  td  thofe  that 
ftiildby,  and  dPfettln^thcBuilding oh  tire:  WhcreV 
fore,  if  you  have  not  a  Min.l  to  be  expofed  to  ths 
fame  Danger,  you  muft  take  Care  fn  the  Granulation 
tifi-eoppcr  by  WatfeT,"'that  it  miv  fall  from'a  floap.- 
j«g(9ufface^  or  ttnbugh  a  bored  Voflfd,  and  witK  a 
final!  Stream,  inco  Water  that  is  ftirrcd  about  with^ 
great  Force. 

•  B-  There  is  the  fame  Danger  in  melted  Brafs  or  Cell  Metal, 
C|pjfP».ybctMMrtofe» \;Hiereof Cft^mmke^a  P.irt ;  fothatFoiind* 
Cig^c£aU  Sorts  fhould  be  equally  ^iitietts  in  tkis  Refpod :  A  intltBt 
tl^blv  Accident  of  this  Kind  happened  ^t  l)fpi^  6rs^s  Fouo()^,||^ 

W^hsimril-h^H  near  Miorf  .idsy  L)n<Lny  about  twenty  t'ears  ago,  \vheii, 
fevera  People  of  Qjality*  were  inrircd     f"*  the  Caf^in;;  nt  \w-S 
]ar^e  firaff^Cairaon  ac  a  Time  ;  the  Heat  of  the  Mecai  ot  the  f:dl* 
Gun  drove  fo  much  D4mp  into  the  Mould  oi'cbe»io$ond«  wh-chi 
wa*;  near  it,  that  as  fuon  as  the  Mcul  was  let  ioto  it,  it  blc.v 
wirh  the  greatcft  Violence,  tearing  up  the  Ground  Tjitic  Feet  deep, 
breaking  down  the  Furnace,  untiiing  the  Hoafc,  killin^:  many  of* 
tbc  2>peclators  on  the  Spot  with  the  Streams  of  melted  Mctai^ 
Aad  (caiding  nao/  oUier»  iaa  ^o(l  miXti  abk  i^fomr/  i 

•  •  • 

•  * 
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PROCESS  XLV. 

£xaminaikn  of  thi  Soma's  cf  the  foregoing  Prectjfa 

(OiicerntHg  Copper. 

APPARATUS. 

IF  the  Scoria  is  much  charged  with  Sulphur,  beat 
two  or  three  docimaftical  Centners  of  it  to  a  fub- 
tile  Powder,  and  mix  it,  cither  alone,  or,  if  its  re- 

fraclory  Nature  requires  ir,  with  fon-je  vtry  fufible, 
common,  pounded  Glafs,  without  a  reducing  laline 
Flux,  and  melt  it  in  a  clofc  Vcfll-1,  and  in  a  Fire 
having  a  Draught  of  Air,  as  in  Proc.  XLll  :  You 
<vji!  have  a  Regulus  like  that  Proc.  XLIL 
*  Bi;t  when  the  Scoria  has  little  or  no  vSulpluir  at  all 
in  it,  take  one  Centner  o\  ir,  and  with  the  biaciv  Flux 
manage  it  as  you  do  the  fufible  Coppcr-Oie  (Pw. 
XXXVI):  You  will  have  a  pure  Regulus. 

B  ;i,  if  you  have  a  Mind  to  try  a  greater  Quan- 
tity oi  Scoria,  perform  tlic  Operation  according  to 
^Pm.  XLL) 

^be  Ufe  and  Rcnfons  of  the  Procefs. 

* 

•   •  •  '  ' 

!•  1,  While  Metals  arc  precipitated  by  Scorihtation, 
and  <wirih  a  melting  Fire,  out  of  the  foiid  Bodies  ia^ 
^Uch  they  arc.mclofed,  the  Scoria's,  on  account  of 
their  Claiiiminefs,  moft  commonly  retain  Ibmcthing 
pi  the  Metal  (Part  I.  §  98.  SchcL) :  Belides,  when 
tkt  juft  Quaocity  of  Fhiogifton  is  wanting,  and  the 
Fire  is  cither  too  ftrong  or  of  too  long  Duration,  a 
great  Deal  of  the  already  precipitated  Regulus*s  of  the 
Metals  ot  an  im[;erteft  Mixture,  being  half-vitrified, 
turns  to  Scoria's  again  :  Likewife,  the  Excefeof  Sul- 
phur and  Aricnick  is  oftentimes  an  Obdack  to  a  fuf* 
ficicni  Precipitation,  efpecfally  when  precifMtating 
Aiattcrs  are  wanting,  or  miia^plkvl  :   l^'inallv,  th- 
DCitru^iibilicy  of  the  Metal  itfeif,  hinders  one  uonx 

attempt- 
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Kfempdng  a  complete  Precipitation  at  once :  It  k 
better  to  Tepmie  only  the  Part  which  h  firft  expelled 

o.itof  the  Scoria's  ;  and  thcfe  afterwards  are  cxpofed 
to  a  reducing  rcicerared  Fufion  :  V>  hicii  Method  is 
the  morebeneBciali  bccaufe  thcfe  Scoria's  (iervc  fqnic- 
times  Kiftead  of  a  Me^firtutm  to  meit  other  Ores, 

and  thus  leave  at  the  fatneXime  the  iVjctal  reaiainiri'^ 
in  them. 

2.  Froni  thcfe  Things,  might  perhapi be  cypUiofid. 
tlU9'prfcendod  Obferviitions,  how  a  new  Qcnerarion 

01  Mccjls  has  been  operated,  by  the  Influence  of  die 
Scars  and  of  the  riunofpbere,  ia  Scptia's  icjcdtcd  ^ 
great  while  ago. 

'The  perfeft'ScorU  coming  out  of  p\xxt  Cop' 
per,  one  of  Stones,  and  other  vitrified  Bodies  is  of  a. 
blue  Colour,    But,  if  there  is  in  ic  more  Copper  no;t. 
quHe  vkriEcdf  it  looks  red^iih;  and  the  morcltiil, 
•ft  k  cdfiraifis  more  Copper:  Wherefore*  a  great 
Quantity  of  Cepj^r  may  alfo  be  reduced  out  of  fuch 
a  Scoria.    But  this  Colour  nny  be  inrirely  obfcurcd, 
by  the  Addition  of  many  other  Bpdies,  cfpcciuUy  of  ^ 
metattiek  oncs^  Which  is  chiefly  efieded  by  Iron 
becaufc  a  fmall  Quantity  of  it  gives  the  Scoria's  a 
very  black  Colour.    For  this  Rcafon,  you  mufl 
never  neglc£l  a  doctroaftical  Lxaminitiou  of  theSco* 
rfa*s.    But  the  meeailicic  Rtgulus's  which  are  preci- 
pitated out  of  ihem,  are  a9  various  as  thofe  produced 
by  the  Ores  them fe Ives.    For,  the  Re^ulits^s  v*'\\  \c\\  is 
prtcipicatcd  out  of  the  Scoria's  ot  (Proc  XLIIIJ  the 
pyri«ofe«OfCt  is  much  eoarfer  than  die  firft  Rtgulus 
proceeding  from  it  :  For  a  precipitating  Iron  lies 
hidden  in  ihc  Scoria's  united  with  Sulpbar,  when  the, 
greaceft  ir4ri  of  the  finer  Metal  is  expelled  :  Thcrc- 
lor«,  die  Hipiku  vfiktth  t$  cfpecially'  called  by  the 
Germans^l^acfe^dtetn^  is  more  foil  of  Iron  and 
Sulphur.    Thus,  ail  th^  Rcgiilush  produced  froiU 
the  Scoria's  are  can>monly  Ic^  good  than  thofe  ob» 
Cittttttd  fay^hefoftgoiflgj^foceffes':  Becaufi^  chere  is  a 
greatt^r  Kiimbar  of-  lifterogfneous,  and  chiefly  of 
Boduij     ilH^  ^corif^'^,  4viucb)  on  this  A^counr, 

Y  3  oiuft 
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muft  be  compared  with  an  Ore  much  impurcr,  thail 
that  irom  which  ihe  bcuiia's  art  produced* 

PROCESS  XLVL 

The  Eluirial  'm  or  Wafiiing  of  Copper ^Ort^ 

APPARATUS. 

I.  T  T  KRE  every  Thing  muft  be  done  as  ia  the 
jLjI  VVafhingof  the  Ores  of  the  foregoing  Me- 
tals :  But  you  are  to  objerve  in  a  fpccial  Manner,  that 
the  green  and  blue  Oktrs  o[  Cupi  t  r  (p.^/ 1.  §  300.) 
admic  ot  no  wafhrnp-,  although  iht-y  lie  hidden  in  a 
Jbfc  and  noc  very  ponderous  Earth:  For,  they  are 
very  light,  and  are  carried  to  very  great  Diftances,  bf 
[Waters  not  very  rapidly  moved. 

2.  The  green  Copp-r-Orcs,  and  the  blue  azure 
ones  [Part  I.  §  364,  365.}  can  never  go  through 
any  Roading,  without  cleaving  into  ali^t  blarkifli 
Powder:  And  as  Copptrr,  next  to  Iron,  is  of  all 
other  Metals  the  mo(V  cafi  y  burnt  away,  u  mc  roaft. 
ing  is  continut^d  a  little  longer,  or  even  repeated. 
Part  of  the  beft  Copper  is  loft,  that  can -by  n6  Meant 
be  recovered.  For  this  Reafon,  as-  the  abovefaid 
Ores  arc  at  once  light  and  eafy  to  be  reduced  to  a 
jubtile  Pov.cicr,  thcv  \\\\\  not  bear  walhing,  unleft 
they  arc  adherent  to  Earths,  or  at  leaft  mteraiixc 
between  very  foft  and  light  Stones,  very.eafy  to  ^ 
comminuted  by  a  previous  RoSifting:  And  even  in 
this  Cafe  fome  Lofs  or  odicr  is  hardly  to  be  avoided. 
However,  beware  not  to  take  for  fuch  Ores  thole, 
to  the  Surface  of  which  a  fmall  infignificant  Cniik 
of  the  blue  or  the  green  Oker  has  applied  itfelf. 

3.  The  other  pyritofe,  fulphureous,  Copper^Ores, 
jnclofcd  in  i  ll]  d  ponderous  Stpnes,  on  Account  of  the 
Sulphur  th-y  contain,. fuffer,  and  even  rcquitt!  a 
Koafting;  not  only  to^c  End,  that  the  Stones  may 
be  difpolcd  to  a  more  convenient  Comminution,  but 
aifo  that  the  Ore  itfelf  may  be  rendered  more  weighty 

and 
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mdlbiidt  JPw  cheib  Kmd»  of  Ores- are  vcrjr  brittle 

-and  lighr,  and  arc  com rn inured  more  eafily  aiitl  iinciy 
by  pounding,  th^n  die  crude  ^tonc  itlclf :  Whence 

tUcy  alcerwards.  anr,  for  che  grenteft  P*rr»  carried 
away  by  Water. 

4.  Tli^refore,  when  you  meet  with  Ores  that  are 
difFicuk  to  mck,  on  Account  of  Stones  imermixt  with 
chem,  and  either  qoc  Icpmbk  u  all»  or  at  leaft  ib 
with  great  Difficulty,  aad  never  without  fome  Lofs 

of  the  Ore  itfel^,'  ic  is  better  to  manage  them  accord- 
iag  to  £rac.  N*»-  3. 

PROCESS  XLVU. 


^r<?  Jnd  $ut  Cvpper  in  a  fyrihfc  Ore^  hj  Solution^  and 

IF  there  is  but  a  few  half-Ounces  of  Copper  in  a 
Centner  of  the  Pyrites;  they  can  never  be  found 
out  by  a  Precipitation  by  Fufioo:  For  ib  Anal  I  a 
<^aiitky  of  Copper  difpt^rfed  aoaong  fo  great  a  Heap 
of  heterogeneous  Matter,  is  unavoidably  bji  neaway 
l)y  !o  nviny  repeated  Roallings  aad  Fuiions.  Where- 
fore, a  Method mufl:  be  choien,  whereby  the  Copper 
may  be  ftparatad  from  the  Ore  by  Mean»  of  liquid 
Menjh-ua^  and  then  agiin  eafily  precipitated.  The 
Acid  of  Sulphur,  which  is  already  in  great  Plenty 
ia  Pyrites  very  proper  tor  tbi&  Operation.  Make 
a  Sottttion  of  Vitriol  out  of  fuch  an  Ore,  by^a  light 
Roafting  io  an  open  Fire,  and  by  expofing  it  after- 
wards to  an  Air  fomcwhat  moid,  and  pouring  warm 
Water  upoa  if;  Neao^  pot  into  this  Solution  iniail 
IfDo^Plataa^  exiremely  well  poliihed^  and  perfin^ly 
clean  of  all  Greafe.  If  there  is  any  fmaH  Quantity 
of  Copper  in  the  Pyrites,  ic  ^vill  certainly  il  ck  dole 
to  the  iroo-Plates,  in  Form  of  a  very  fubtile  Powder^ 
.of  a  deep  yeiiow  Colouir»  and  .all  of  it  will  be  fetched 
out  of  the  Solution,  if  you  have  but  Time  enough, 
and  a  moderate  Warmth  :  Oi  which  ni^^re  hereaker, 

wbeQ  m  UM<A  YitrioJ.    By  th^  i)4caa3f  ibe  very 

Icaft 
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lcaft  Qii«itity  oF  Q  pp  r  i&  dcte^it^  iri  Iron,  when 
you  make  well  TuLi  iattd  Vitriol,  v^i(h  Spiut  ol  Vi- 
triol diiuied  ajHi  p^itcdly  pure.  1  be  iime  may  alfo 
be  done  i^rith  fcvcraj  ipcfallwik.j^lixiittrfs,  in  which 
Copper  enters :  But  it  would  be  too  long  here  to 
rpeniion  the  li:v<.i'al  Meihpds  ro  be  o:  icrvcd  in  this 
Cafe  ar.d  the  Perfon  thtit  malics  tUe  Pp^ratiuo  )iviU 
caUly  ii^id  them  oj^^ 

P  R  P  jC  E  S  S  XLVill, 
The  Separaiion  cf  Silver  and  Copper  hy  Fufim  wUk 

LET  liic  Copper  be  freed  of  all  hetc rogciicous 
Matters,  by  ihe  Methods  prcfciibfd  in  the  forc^ 
gomg  Froccfles:  But  the  Gold  and  Silver  being 
much  more  conftant  than  Copper  itfelf,  remain  there- 
in in  the  foregoing  Operations.  But,  the  Copper 
mud  be  tried,  before  it  is  intireiy  meacd,  to  kno^r 
whechi;r  iK  Quantity  of  Gold  and  Silver  it  contains, 
will  repay  the  Charges  of  the  Separation.  For,  this 
Separation  muft  be  made  with  C(jpp  r  flill  im  pure, 
called  biack  Cc  pper,  by  way  of  FufKai  with  Lead  : 
Utcauie  this  Separation  does  not  lucceed  well  with 
melted  Copper:  See  rheReafop  of  this  {Pari I.  §  468, 
469).  Bcfidcs,  any  Portion  of  the  Lead  remaining 
in  the  C(;ppcr  after  the  Eliquatiun,  renders  the  Melt- 
ing of  ihc  Copper  more  perlcd  and  eafy,  than  it  if 
>vas  pei formed  without  Lead.  It  will  pot  be  im* 
]  roper,  to  give  a  fliort  fjcpofjtion  of  the  Reafons  o'f 
this  Procefs:  But  whoever  h  dcH  uus  to  know  li.c 
yeral  and  peculiar  Furnaces,  Machines,  and  VVays 
of  proceeding,  lie  for  this  Purpc.fc,  let  him  pprulf 
the  Writings  of  Ercker  *,  J^rwla  and  others, 
)vhofc  Methods  baye  been  rcQilicd  by  a  certain  Au^ 

-  *  into  Eng/rJ^  by  Sir  7.  !;/  Frftus,  unJcr  the  Title  cf 

/•;,/^  /!.;;;/.r ;  Or  tHe  Laws  of  Aft  and  NaKue,  ia  knouiuij,  aiiay. 
ing,       of  Metals,  W.  t6U,  in  Folio.  • 

thor 
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ther  \MTtia^(c  mom  ^tigutu  onQ  ^vi$0  %mtfm. 
But  Mrr^Sny^fn^t^^tf-hi^^ka^  idi  the%  Things;^. 
This  S^t^^rdlkm  Is  )>erfeHHt4  chklly  by  twd  Openii» 
tions  *,  viz,  a  juft  propoitloning  the  Mixture  with 
Lead,  and  the  running W  the  Lead,  frpm  the  Gold 
aUKi  iiilvcr diflblvcd  by  iti  As  the  I^ad  is  norpeffe£Uy 
ibptrstoAfhodi^iieCopp^rby  Fufien,.  but  Uienrrrmt^infl 
aQuantity  of  it  adheringtothc  Copper  (Pw.XX,XV), 
and  there  remains  alio  lome  Gold  and  Silver  in  the 
Copper,  4ccoKkng  to  the  Quantity  ot  the  rciiMiinii^ 
Lead  I  for  t\m  |lj^fe(p,  che  Silver  and  Gold  ought 
»  he  itthieedvirf  fuch  $  Quantity  W  Lead,  that  in 
that  Portion  of  Lead,  which  cannot  be  run  off,  {q 
fmaii  a  Quantity  of  the  aboye-nienrion^d  Met^s  o^ay 
Mnain  difiblved^  $st  doth  not  defervr  the  .Addu 
tion  of  more  Lead*  Vdo^  ive  to  phfervr,  ^har» 
in  the  Cumpuutiun  of  the  Expences,  you  muft  have 
Jicgard  to  the  Lofs  of  Lead  and  Copper;  (incc 
il  i^i  felf-cvident,  that  Part  of  ihcfe  Metals  iquft 
be  luft  ior  the  Conrfe  of  this  Procefs.  You  ^re 
likewife  to  examine  with  the  fame  Exaftnefs  as 
in  thr  Copper,  by  coppclling,  what  Quantity  of 
Silvec  there  is  ia  the  Lead  wherewith  the  Sepa* 
fftciofi'ia  io  be  madr:  For,' it  is  the  fame  Thing 
whether  Silver  and  GoH  were  already  in  the  Lead 
which  is  to  I  e  melfed  dowp,  or  whether  they 
have  betfo  received  by  it  out  of  il^  Coppcrt  in  the 
Fufion  of  it  with  the  Lrad.  Finally,  a  certain  Pro» 
portioii  IS  requited  between  ihe  Lead  and  the  Copper  % 
Jor,  if  the  Lrad  exceeds  ever  fo  little  the  quadruple 
antity  oi  the  Copper,  you  will  hardly  avoid  the 
ialiing  of  the  latter  )nto  (mall  Bits,  and  a  great  Deal 
of  it  is  carried  away  by  the  melted  Lead.  For  this 
Rea!<jn,  like  wife,  you  are  to  add  to  your  Copper, 
which  t$  c4^y  to  be  mpltcd  by  itielf^  a^  wcU  ^  witl^ 

^  In  his  gre^t  Woikcaile^  Bm^^ltt  S'widtak^rfjti  Prindpia Ktrwm 
Fhl fipiut  i^UiOitdi.  prtjd^  ^  UiJue  1754»  io  3  Tom.  in  Fol. 

*  *  ' 
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JLead,  fome  crude  Copper  containing  Iron,  and 
vhich  is  difficult  to  be  run  down  either  by  itlek 
or  with  Lead,  and  this  chiefly,  when  your  Copper 
is  To  rich  in  Stiver  and  Gold*,  that  it  requires  a  con- 
fidcrable  Add  Irion  of  Lead  for  a  fufficicnc  Fufion. 
Neither  are  you  to  add  much  lefs  Lead  to  your  Cop* 
♦per  than  twice  and  a  halt  the  Quantity  of  it:  Be- 
€au<e,  if  you  diminiih  the  Proportion  to  an  Excefs, 
there  remains  behind  as  much  Lead,  as  is  run  off. 
Bur,  they  moft  commonly  add  as  many  Portions  of 
Lead,  weighing  17  lb.  each,  as  there  are  half- 
Ounces  of  Silver  and  GoJd  in  the  Mixture  of  Copper 
and  Lead,  after  the  melting  of  them  together :  How- 
ever,  yuu  fubdrad  as  mu.h  from  thcle  taken  toge- 
ther, as  the  Copper  contained  Lead  before  :  By  this 
Means,  you  may  feparateput  of  one  Centner  of  Cop- 
per, one  Ounce,  or  even  one  half-Ounce  of  Silver. 
Now,  if  there  arc  in  your  Coppt^r  fo  many  haif- 
Ounces  of  Silver,  that  as  many  Portions  of  feven- 
iccn  Pounds  weight  of  the  fuperadJed  Lead,  exceed 
the  quadruple  Quantity  of  the  Copper  \  this  Copper 
mufl:  be  mixt  with  Copper  that  is  poor,  or  made 
luch,  to  obtain  a  juft  i^roporcion,  or  it  muft  go  twice 
through  this  Proccfs,  But,  when  tiie  Copper  is  rich, 
and  there  are  no  Obftacles  in  other  Reljpefh,  they 
'jfe  Litharge  in  great  Part  inflead  of  Lead^  and  fub- 
l>irute  125  lb.  of  ir,  for  100  Ih,  of  Lead:  For  you 
will  get  that  Quantity  of  Lead  trom  it  by  Reduction. 
They  even  alio  take  the  Scoria's  remaining  in  the 
Tcrts,  which  differ  from  Litharge  only  in  Purity, 
and  which  pals  ciu'ough  the  reducing  Furnace  toge- 
ther with  the  Copper,  while  this  is  melted.  The  Cakes  . 
or  Loaves  which  are  made  of  this  Mixture,  com- 
monly do  not  contain  above  three  Quarters  of  a 
Centner  of  Copper,  and  two  or  three  Centners  of 

A  great  Quantity  of  Lead  is  melted  out  of  thefe 
Cakes,  fiift  by  a  gentle  flaming  Fire,  and  Silver  is 
afterwards  fcparatcd  from  it  in  a  Tcft.    But  the 

Lead  rc.nainjng  of  thcfe  Cakes  is  feparatcd  in  a 

Furnace, 
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Furnace,  vhWi  admits  a  Draoght  of  A\¥  Tomewhat 

itronger,  and  a  great  Deal  of  tlic  Copper  falls  frocu 
ihe  Cakes  along  with  u.  I  hefe  Martrrs  Uniy  meiced 
out,  aft  comtnotil^  added  in  tiie  Aliay^  of  other 
Copper.  '  Tou'  will  find  imral  Exarnpte/  and 
Methods  of  proceeding,  ia  the  above-mcntiune4 
Authors.      ^  •  .    '  r 

OP  TIN;  ' 

•      «  »      r  . 

*  »  •  •  t  t,  • 

PROCESS  XLIX; 

•     •  • 

'  tieJbaftingof  Ttn-Ote' 
APPARATUS. 

ROAST  a  determined  MFcight,  forlnftance,  Cir^ 
Centners  of  Tin  Orf  pouncicd  to  a  Powder  not 
over  fine,  in  a  Teft,  under  a  Muffle  thoroughly  red- 
hot,  fliQtting  firft  the  Veffcl  for  a  few  Minates,  and 
then  opening  ir«  For  the  Meking  of  this  Ore  does 
not  require  a  ftrongcr  Degree  of  Fire,  than  the  fore- 
going Copper  and  Lead-Ores.  If  your  Fire  is  pretty 
ftrong,  70Q  wiU^  fee  a  irobtile  Part  of  it  expelled  in 
FUrm  of  a  white  Smbak,  of  the  unpleafant  Smell  of 
Oarlick :  Wnen  this  is  over,  take  cue  the  T<"ft,  ahd 
when. the  Ore  is  grown  cold,  beat  it  anew,  and  road: 
it  a  iecond  Time  in- a  Fire  fomewhat  ftrongeri  till 
you  no  longer  perceive  any  arfenical  Fumes:  Which 
is  better  deteded  by  the  Smell,  when  you  take  it 
our,  than  by  the  Sight  of  it^  or  if  you  will  not  make 
this  Trial,  put  upon  the  red-hot  Teft,  when  taken 
out  of  the  Fire,  a  thick,  cold  Plate  -of  Iron,  and 
look  at  the  inferior  Surface  of  it  before  it  is  grown 
very  hot ;  this  bs  covered  with  a  fraall  whitUh 
CloiKi,  if  the  Metal  ftiil  exhales  any  Arfenick. 

« 


tbc  Precipitation  of  thc  metaliiclc  Particles.  Likc- 
wil  s  the  Calx  iifelf  of  reduced  Tin,  renders  all  the 
Scoria  rcfraftory  anti  clammy  in  the  fire* 

li*  ^   9^^  ReduSiion  of  Tht-Ore  in  a  ckfe  VeJfeL  ^ 

f  I  ^  HIS  Proccfs  IS  acne  in  the  fame  Manner,  as* 
the  iilce  with  the  Lead-Ore  {Proc.  XXX);  only 
l^^  .thc  Fire  be  carried  as  foon  as  poflibic  to  the 
higheft  Degree  which  is  neceffary  heiej  and  fo  fooa 
as  you  judge  that  the  Flux  is  melted,  take  out  the 
Vcilcl,  let  it  grow  cold  of  icfelf,  break  it,  and  exa- 
mine the  Scoria  and  the  Rcgu^^^^  1^)Jn 

^         TbeUfe  and  Reajons  y  tbe  Procefs.  ^ 

The  Examination  of  all  Metals  that  are  dcftruc-^ 
tibic  in  the  Fire,  and  above  all  that  of  Tin  by  Pre- 
cipitation and  Reduction  in  clofe  Vcflcis,  is  ex- 
ircmdy  deceitful    infomuch  that  the  moft  experi--^ 
enced  Affayer,  will  moft  rarely  find  Reguius's  of  a* 
perfectly  equal  Weight,  from  one  and  the  fame  Ore, 
though  it  be  comminuted,  and  all  the  Particles  well 
mixt  together,  if  he  makes  this  Procefs  feveral. 
Timtsover :  For,  the  Ore  or  Calx  of  Tin,  is  refradory 
enough,  when  a  Rcdudlion  is  to  be  completed;  where- 
fore, it  requires  a  more  violent  Fire:  But,  reduced 
Tin,  on  me  contrary,  is  moft  quickly  diftroycd; 
again  by  the  fame  Fire.    You  may,  indeed,  in  fomc 
Meafurc  judge,  whether  an  Ore  is  rich,  poor,  or 
middling  ^  but  you  can  hardly  do  it  to  a  Pound : 
For,  during  the  Operation,  you  have  no  certain 
Sign,  whether  the  Redufkion  and  Precipitation  are^ 
pcrtcdt,  or  no:  And  have  only  meer  Conjcdures  as 
to  that.    The  falme  Flux,  which  helps  the  Scorifi- 
cation,  has  nothing  to  convert  into  Scoria  but  the 
1  ti  Tin 
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Tift  itfelf :  For,  tAi^^MmBtmMhkKOi  PtHicled,  are 

feparaccdwiib  greater  Care,  and  more  perfcftly  from 
the  Tin-OfiCb».Qhv  jjroai.  th&.oiitm^^rii^^      ...JScr . 
mcrtheicr»,  you  m^y  know  fpocn  the  porfed  or  icp^  [ 
perfeA  filineSidbna»  Irom  thcfouill*merallick  Grains . 
ciilperfed  among  the  Scuria,  or  even  from  the  very 
Scoria  prooei^d^g.  ifooi  cbe.  deflrcwed  Mcialt.  mhiclx 
mn9  be  itdyocd  agaio,  but  chicAy  from  thacpart  litt^ 
tbe  mecilliek  Riguksy  wiielbcr\  a'  great  Fauk  has 
been  committed.    Therefore,  the  Examination  of- 


I     !  • 
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t.       H  U  ii£^i^4ajrgC(  ^  thick,  c^cting^ilbcf^»  aod* 
wdA.iwnt.Coil.cf  fpff  Wjuod,  not  Yery  'fi^- 

liaQc-trec  Wood  :  Make  the  largeit  Surface  of  it  flat 
and  fiaooth  Mri^b  a  KAife*    {jjcc^vato  in  that  Plape  a- 
Cfamd  9pai  m  At  ibnhBtftMd  abpv6,  beginniiig 
at  the  Side  iiid  MCthing  to  the  MicMleof  thePlane : ; 
Make  a  fmall  pretty  deep  Pit  at  the  hinder  Extrc-  , 
roitjr  ol  this  Chaanei :  But,  the  (Capacity  oi  both  the. 
Qbmiqtl  Mi  the  flie  muft  be  fi>^Si3^t|  at  tha;  fobe 
dociimrfKeal  Oncnen  of  the  Qp^^^j  htrdly  liU  the' 

third  Part  of  both. 

2.  Put  into  the  aboi«e-dercribed  Chapnel  (N^  i.) 

two  dodaiaftiGal  Cenmen  of  Tin*bre,  wdl  piepared, 

and  beaceo     a  looft -fitbtUe  Powder,  wUh  &  Iwtle 

of  common  Pitch,  and  let  them  be  Ipread  fo  wide, 

that  the  Ore  thus  heaped  iip»  qiay  no  where  cocne 

tt»  to  the  Height  of  the  ChaimeL   Put  upoa  this 

Coal  another,'  of  equal  Length  and  Breadths  aQ<jl 

tede  laiof)th  in  iuch  Maooer,  tiiat  the  Chmacl  and 
• 

fmair 
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fmall  Pit  may  be  botfi'quitc  coi^crtd  otrcr.    Make  in 
the  Place  where  the  Channel  and  fmall  Pit  are  con- 
tiguous to  the  upper-Coal,  a  fmall  Hole  through 
the  whole  Thicknefs  of  it.    Then  join  both  Coals 
together  with  an  Iron-Wire,  or  with  Lute  applied  at 
the  Joints.                    i  ..^^...i 
-•3.  Put  this  Apparatus  upon  Afhes  or  Sand^  that  it 
rrtay  not  vacillate,  and  in  a  declining  Situation,  that 
the  Aperture  of  the  Channel  may  be  uppcrmoft,  and 
look  towards  the  Affayer,  and  the  back-Parr,  where 
the  fmall  Pit  is,  be  much  lower.    Then,  furround 
it  on  all  Parts  with  black  and  burning  Coals;  in  fuch 
Manner  however,  that  the  Paflage  of  the  Wind 
through  the  Channel  before,  may  not  be  intercepted. 
Now,  if  you  blow  the  Fire  with  a  Pair  of  hand- 
Bellows,  fo  as  that  the  Blaft  may  enter  direftly  into 
the  open  Extremity  of  the  Channel,  and  again  go 
out  through  the  Hole  made  in  the  upper- Coal,  the 
Flame  following  the  fame  Direftion,  foon  melts  th^ 
Ore  in  the  Channel,  and  reduces  it  at  the  fame  Time: 
Which  is  alfo  helped  on  by  the  Pitch.    But  fo  foon 
as  the  Ore  is  in  Fufion,  the  Metal  runs  into  the  farac 
Pit,  where  it  is  free  from  the  great  Violence  of  the 
Fire:    This  done  (which  is  perceived  by  Sight, 
or  felt  by  a  fmall  Iron-Wire)  remove  the  burning 
Coals  around,  and  with  a  fmall  Brufli  fprinkle  it 
Ibftly,  and  Drop  by  Drop  with  Water;  that  the 
Regains  of  Tin  may  indeed  be  quickly  cooled,  but 
not  diflipated  in  Grains^   j 

\  K  r/!.  K  PROCESS   LIIL  >^ 
niuct  Ttii't^t^ty  a  Sttattficatkm  xviib  Coals 

'^.7''        A  P  P  A  R  A  r  u  s. 

YOU  mud  hfff^  obTerve  all  that  has  been  faiJ  of 
•a  like  Procefs  (XXXIV.)  with  Lead  :  Provided 
the  Ore  be  well  prepared,  and  the  Bellows  be  not  fo 
much  dircfted  downwards  towardsthcBcd,  nor  blow  ing 


I 
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fbtmgty.    Let  xh«  Coals  be  fiml!,  and  of  a  fofc 

Wood,  tliat  a  pretty  ftrong  Fire  may  be  men:  quickly 

kindled^  and  e|ctingui%4.1^f*  •ti>!i)  iqnaliCoala 
aieagiCifetfhwiclkfitUoFs,  tbe^g]f|>w  feci^lyoc^  and  are 
OQtdiimad  QHKk  ^foonor  tbar^tht  large  onea*,  and  if 

yoii  fprinkle  ihcm  here  and  there  with  Water  drop 
by  drop  with  4  fir^all  Broom,  the  Fire  grows  of  the 
iiunoft  Stten^h :  hot  which  PurpoTc,  Ukcwife»  yott 
Aay  put  JM^cntd  Quo      the  Fiir.  . 

.  r    fi.  R  O  C  B  S  S  UV. 

Ta  redact  (n$d  iredfitate  trmMitof  its  Ore,  in  a  clofe 


I* 


WE  bave- already  mentioned,  how  tbe  martial 
Earth  and  the  Iron -Ore  may  be  known  by  the 
Aftiort  of  the  Magnet  {Part  L  §  359,  360.)  but  it 
«I  piam  from  ^fik$!i  follow^  that  this  Examination  is 
upon  M  AtfOQimt  flificient«  For,  all  Metals,  Semt- 
Metals,  Sulphur,  and  Arf.nick,  except  only  Anti- 
mony and  Lead  (which  lall  is  not  to  be  confidcred, 
bccaufe  it  never  admits  q{  any  Mixture  of  Iron)  be« 
Sag  unmd  iH  .gftat  Quantity,  with  Iroa  by  Fire, 
limdar  not  the  Magnet  from  attraOing  the  Iron. 
{Vid.  CL  Hcnckelii  pyntolug.  pag.  41  5).  And  though 
the  Adion  of  the  I^d-lloui:  is  the  weaker  upoa 
Iron,  as  there  is  a  greater  Quantity  of  the  Minerals 
juft  mention^  joined  with  it,  and  ^ii»  verfa\  never* 
thelefs,  wc  can  upon  no  Account  conclude  from  the 
ftrong  or  weak  AcUon  of  the  Magnet,  what 
Quantity  of  Iron  can  be  reduced  out  of  che  Ore,  or 
<mc  of  any  other  maniak.  Compound:  BeeaMfe 
the  varloiis  Strength  of  Load-ftones,  and  the  Quality 
and  Proportion  of  the  kveral  Bodies  that  may  ^ 
combined  wi(h  Jron>  occalions  a  very  ^eat  Di^e- 
frncn  among  Ae  Efibda  of  the  Magnet  \  for  more 
nay  be  mm  «f  one  B9dY  wlih  Iront  than  gf  ano« 

Z  ther. 
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thcr,  fo  that  a  Mafs  cannot  be  attradetl  with  equal 
Strtngch  by  the  Load-ftone.  The  cafier  and  rrorc 
difficult  nneltingot  Iron,  and  its  Quality,  when  melt- 
ed, likcwifc  do  depend  upon  thcfe  kinds  of  Mixtures. 
Bcfidcs,  the  Bodirs  which  are  contiguous  to  Iron 
only  on  the  Outfide^  are  partly  taken  up  along  with 
it  by  the  Load-ftone,  let  the  Iron  or  its  Ore  be  ever  fo 
finely  pulverized.  For  this  Reafon,  you  muft  have 
Recourlc  to  an  Examination  by  Fire,  to  know  with 
Certainty  the  Quantity  and  Quality  of  the  Iron  to  be 
reduced  out  of  the  Ore.        •   ^  .  ij^.»'  n.ti 

•V  APPARATUS. 

,  .........  ,H 

1.  Roaft  for  a  few  Minutes,  in  a  Tcft  under  the 
Muffle,  and  with  a  pretty  ftrong  Fire,  two  Cent- 
ners of  the  fmall  Weight  of  your  Iron-Ore  grofly 
pulverized  :  That  the  Volatiles  rray  be  difljpated  in 
Parr,  and  the  Ore  itfelt  be  ibfcened,  in  cafe  it  fhould 
Lc  too  hard.  When  ic  is  grown  cold,  beat  it  ex- 
tremely fine,  and  roaft  it  a  fecond  Time,  as  you  do 
the  Copper-Ore,  but  in  a  much  ftrongcrFire;  till  it 
no  longer  emits  any  Smell:  Then  Jet  it  grow  cold 
again.  .  .       "ir  , 

2.  Compofe  a  Flux  of  three  Parts  of  the  white 
Flux  (Fan  \,  §  163),  with  one  Part  of  fufible  pul- 
vciized  Glals^  or  ot  the  like  flerile  unfulphureous 
Scoria's-,  and  add  Sandiver  and  coaUDuft  of  each 
one  halt- Part.  Add  of  this  Flux  three  Times  the 
Quantity  of  your  roafted  Ore,  and  mix  the  whole 
very  well  together.  Then  chufe  a  very  good  Cruci- 
ble, well  rubbed  with  Lure  within,  to  (lop  the  Pores 
which  may  be  here  and  there  unfeen ;  put  into  it 
your  Ore  m;xt  with  the  Flux-,  cover  it  over  with 
commoji  Salt,  and  Ihuc  it  dole  with  a  Tile,  and  with 
Lute  applied  to  the  Joints. 

3.  Put  the  wind' Furnace  upon  its  bottom-Part, 
having  a  Bed  macie  of  coai-Dull  (Part  I.  PIa:e  III. 

.Fl^,  X):  Introduce,  befides,  into  the  Furnace  a 
,  Imall  Graie  luj^portcd  on  its  lion  Bars,  and  a  Stone 

upon 
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upon  ir,  v»  Lc.-fon  the  Crucible  may  ftand  as  upon  a 
Support.  Sunaund  the  Whole  with  hard  Coals  not 
very  large,  aod  light  them  at  Top.  When  the  V(*f- 
£tl  begins  to  grow  red,  which  is  iodicated  by  the 
common  Salt's  ccafing  to  crackle,  ftop  with  gro!s 
*  Lute  the  Holes  of  the  bottoni-P.ii  r,  except  that  in 
which  the  NozeJ  of  the  Bellows  is  received :  Blow 
the  Fire,  and  excite  it  with  great  Force,  adding  now 
and  then  frefh  Fuel;  that  the  Veftl  mty  never  be 
naked  at  Top.  Having  thus  conunu.  J  your  Fire  in 
its  full  Strength  for  three  Quarters  of  an  Hour,  or 
for  a  whole  Hour,  take  next  the  Ve0el  out  of  it» 
and  ftrike  feveral  Times  the  Pavement,  upon  which  ic 
is. let,  th.iC  the  rm:i)l  Grain->  ui  Iron  which  happen  to 
be  dJfpcrfed,  may  be  coik<5led  into  a  Regulus^  which 
you  will  find  after  having  broken  the  Veflel. 

4.  When  the  Rigulus  is  weighed,  tr^  its  Malleabi- 
lity} then  make  it  red-hot,  and,  when  fo,  ftrike  it 
with  a  Hammer;  if  it  bears  the  Strokes  of  the  Ham- 
mer, both  when  cokl  and  when  red-hoc»  and  extends 
a  little  ^  you  may  pmiotince  your  Iron  very  good  : 
But  if,  when  either  cold  or  hot,  or  in  both  States, 
ic  happens  to  prove  brittle,  you  may  judge  it  not  to 
be  quite  pure,  but  (till  in  a  Semi-mineral  Condition, 
BiiCy  the  worfe  the  Charaderifticks  of  your  Itos^  are* 
the  greater  the  ftnall  Grains  or  Furrows  will  be 
found  in  ic  when  broken,  which  is  called  in  German 
+  4Brob;^jyUJOCaig,  (Bccb/S^petlRg.  Whence  the 
Workmen,  at  the  Sight  oi  broken  Iron,  uie  to  judge 
tJi  its  QoodacfSy  though  not  with  dcmonftrative 
Certainty. 

m 

I.  Before  you  reduce  your  Iron-Ore  by  Fire,  the 

Arlbnick,  but  much  more  the  S'aiphur,  mull  Ix'  c'A- 
npaicil  at  ksiii  io  )^Mt ;  For  the  lormor  renders  the 

7  Or  WiiuUvwlMm.      t  CUrfe  vaiDf4#  coarfo  fibred. 
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Iron,  that  comes  out  of  the  Ore,  brittle,  and,  the  lattrr 
not  only  docs  the  fame,  but  being  managed  in  aclofc 
Vtflel,  wiih  a  falinc  alkaline  Flux,  turns  to  Liver 
of  Sulphur,  to  the  Aftion  of  which  Iron  yielding  in 
every  Rcfpeft,  it  can  upon  no  Account  be  precipitateci, 
and,  if  not  the  whole,  a  great  Part  of  it,  at  leaft,  is 
retained  by  the  fulphurcous  Scoria-,  fo  that  in  this 
Cafe,  you  will  mod  commonly  look  in  vain  for  a  Re^ 
gultis.  Sec  the  EfFeft  of  the  Ingredients,  of  .  which 
the  Flux  is  compofed  {Parf  I.  §  164). 

2.  The  Iron  which  is  obtained  from  this  firft  Pre- 
cipitation, has  hardly  ever  the  requificc  Duftility  ; 
but  is  rather  brittle:  The  Reafun  of  which  is,  that 
the  Sulphur  and  Arfenick  remain  in  it.  It  is  true, 
when  a  Vein  of  Iron  is  roafted,  if  it  abounds  in  both 
thefe  Matters,  it  lofcs  the  greaieft  Part  of  them, 
and  even  the  more  fo,  as  the  Ore  is  Icfs  difpofed  to 
melting :  But,  fome  Part  of  them  feems  to  be  fo 
ftriftly  inherent  in  the  Ore,  that  it  can  never  be  fcpa- 
rated,  but  with  abforbent,  terreftrial,  alkaline  Ir>- 
gredients,  that  change  the  Nature  of  the  Sulphur: 
For  tWs  Reafon,  in  a  larger  Operation,  they  add 
quick-Lime,  or  marble  Stones  that  turn  into  an  acrid 
Calx,  whichi  while  they  abforb  the  faid  Minerals, 
arc  by  it,  and  by  the  Help  of  the  deftroycd  Part  of 
the  Iron,  brought  to  a  Fufion,  and  turn  to  a  vitri- 
hed  Scoria-,  though,  at  other  Times,  they  refift  fo 
much  by  their  own  Nature  a  Vitrification.  Another 
caufe  of  the  Brittlcncfs  of  Iron  is  the  unmetallick 
Larth,  when  it  is  not  yet  fcparated  from  it :  For  the 
Iron-Ore  contains  a  great  Quantity  of  it,  and  in  the 
milling  remains  joined  with  the  reguline  Part : 
Whtnce  the  Iron  is  rendered  very  coarfe  and  britde. 
Some  Iron-Ores  are  altogether  u«ractable:  Never- 
ihelefs,  the  Rigulus's  produced  out  of  them,  when 
broken,  have  fometimes  a  neat  Semi-metallick  Look: 
"•  M^hich  proceeds  undoubtedly  from  a  Miacturc  of  a 
fmall  Quantity  of  fome  other  Metal  or  Semi- Metal, 
But  they  generally  ncgltft  a  further  Examination  of 
ihcfc  Suitii  of  Mixtures,  and  the  Mcdiods  of  fcpa- 

rating 
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ntiog  tbeiDt  which  are  certainly  diffipilt;  becaufe 
we  find  almoft  every  where  IrOD-OrOt  that  are  both 

richer,  an.l  of  a  better  Kind. 

3.  This  ^uiioa  and  Rcdudion  of  the  Iron -Ore  by 
Scwification  with  Charcoal*  fuccficds  with  great 
PiSiculcy  in  a  fmall  portable  Apparatus:  For,  be« 
fore  the  Iron-Ore  can  be  puc  into  the  Fire,  the  Walls 
of  the  furnace  muft  be  very  red«hot :  Which  can- 
Xiot  be  done  without  fome  Detriment  to  the  AppwratMs^ 
unlefi  the  Infide  be  done  over  with  thick  Ltite 
Bcfides,  if  the  Lute  is  not  of  the  bed  Kind,  it  is  al  moll 
confucncd  by  lb  violent  a  Fuc,  and  by  the  Scoria*s, 
as  are  likewiie  the  Walls  of  the  Furnace.  It  is  bet-- 
ter,  for  this  Experiment  to  make  a  fmail  Furnace 
with  Stones,  in  the  Hearth  of  a  Smith's  Forge ;  then 
the  Operation  is  Eniihed  in  the  fame  Manner,  as  a 
lijce  Procefi  with  Copper.  Neverthelefs,  a  dill  more 
yiolent  Fire  is  required  here;  and  Scoria's  of  Iron,  or 
fome  other  very  fuiible  Stones,  luinctimestogetherwith 
Lime,  muft  be  puc  into  the  t  urnace  before  and  with 
the  Ore  10  be  tried  \  not  only  to  promote  the  Meic* 
ingt  and  to  feparate  the  Iron  from  the  heterogeneous 
Bodies,  but  alfo  that  thefe  Things  fwimming  upon 
the  Rjeptiui^  may  hinder  its  being  coniumed  by  the 
Fire  and  the  Blait*  <  The  Furnace  muft  be  kept  very 
firfl  with  Coals  during  the  Operation,  and  but  a  fmall 
l^auuLy  of  the  Ore  be  put  la  ai  ^  Time, 

PROCESS  LV, 

Tihi  miltipg  0/  crudd  hrittle  Iron^  io  maii  ii  nmlleal/Ui 

TQitSmt  Malleability  to  Troq^  the  Bodies  which 
roiderk  brittle  muft  be  feparatcd,  and  the  Par- 
ticks  of  it  be  moiie  to  ftick  clofer  to  tach  other,  :i. 
every  heterogenoous  Matter,  lying  hidden  tn  its  Inter* 
ftices,Qutybeexpcikd.  This  maybecanvcnicntly  done 
*  po  a  Health  like  chat  of  a  SnMth'aFiifgr»  having  a  M 

Z  I  made, 
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made  with  coal-Dud :  Put  into  this  Bed  the  Coals 
and  the  Iron  to  be  melted,  heaped  up  in  good  Quan- 
tity in  Strata^  then  with  the  Bellows  blow  the  Fire 
pretty  Hrongly,  that  the  Iron  may  be  brought  to  a 
Fufion:  And  if  it  does  not  melt  foon  of  itfelf,  and 
crriit  Abundance  of  Scoria*s,  it  is  neccffary  to  help 
on  the  Fufion  with  fufible  Scoria's,  or  with  Sand. 
l,ec  the  Fire  be  not  much  greater  than  is  neceffary 
to  make  all  thefe  Matters  melt  as  equally  as  polTible: 
Let  the  melted  Mafs  be  agitated  here  and  there,  that 
all  the  Parrs  of  it  may  feel  the  Aftion  of  the  Fire  and 
Air  equally:  And  let  the  increafing  Scoria's  be  taken 
out  at  one  or  two  Times.    In  the  mean  Time,  a 
great  many  Sparkles,  like  Rain,  will  be  thrown  out 
from  the  Iron,  which  diminifli  the  more,  as  the  Iron 
comes  nearer  to  the  defired  Degree  of  Purity,  but 
they  never  ceafe  intircly.    I  hen  let  the  burning 
Coals  be  removed,  and  the  Scoria's  be  conveyed  out 
of  the  Fire,  throuq;h  a  Channel  made  for  that  Pur- 
pofe ;  but,  when  ilie  Iron  grows  folid,  let  it  be  taken 
red-hot  out  of  the  Fire,  and  tried  by  ftrikmg  it  with 
a  Hammer:  If  it  proves  crui'e  ftill,  let  the  melting 
be  repeated:  And  when  at  laft  fufficiently  purified, 
let 'it  be  hammered,  and  extended  fcveral  Ways,  by 
making  ic  red-hot  many  Times  over:  This  done  it 
will  no  longer  be  brittle,  even  when  cold. 


The  remaining  volatile  Materials  which  make  Iron 
brittle,  and  keep  it  in  a  mineral  State,  are  diffipatcd 
in  this  Operation  by  the  Fire  and  Air-,  the  terref- 
trial,  unmetallick,  vitrified  Parts,  are  rejefted  under 
the  Form  of  Scoria^s,  while  the  Iron  is  in  a  perftft 
State  of  Fufion  :  Nor  can  this,  however,  be  done 
r/ith  fufHcient  Exaflncfs  by  a  fingic  Fufion:  Nay, 
Jron  does  not  ^:ven  acquire  its  defired  Degree  or 
Malleability  by  a  fccond  Fufion  alone,  but  when  cold, 
ar.d  flrongly  hamn^.cred,  ir  flies  afunder,  Or  at  leaft 
Clacks ;  fur  which  Rcaloi;  i:  muft  be  hammered  feveral 
•  .  •  • .  Time?, 
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Times,  by  making  it  very  red-hoc  over  and  over 
again;  chat  the  remaining  terredriai,  fcoriBed  Parts^ 
may  be  expelled  oui  oF  its  Tntcrftices^  and  the  metal- 
lick  Particles  be  uniicd  c.^^-tlier.  This  is  called  in 
German  Durclj-fc^UlClffcn  :  ArtJ  when  the  Opera- 
tion is  well  jjedorined,  it  communicates  to  Iron^ 
whether  rc^d-hoc  or  cold,  its  due  Malleability.  Ic  is 
cbfcrvable  h'.re,  that  any  Iron,  though  ever  fo  pure, 
is  pcrtcdly  malleable,  when  nuked  in  a  reducing 
Fire;  but  yields  with  Difficulty  to  the  Hammer  im- 
mediately after  the  Fufton.  Ic  likewife  becomes  ri* 
gid,  if  fuddenly  cooled,  cfpecially  if  it  is  imnierfeJ 
in  Water;  However,  this  Rigidity  happens  only  in 
cold  Weather^  and  is  not  fo  great  as  that  of  melted 
crude  Iron,  and  may  be  pertcdly  reduced  to  its  firit 
State,  if,  after  having  been  red-hot  for  a  few  I  Tours 
in  a  pure  gentle  Fire,  ic  cools  of  itfelf  very  flowly. 
Nay^  other  hard  Metals,  fuch  as  Copper,  Brais, 
Silver^  aod  Gold,  harden  after  the  Fufion,  or  after 
having  been  beaten  over  and  over  with  the  Ham- 
mer^ but  never  to  fuch  a  Degree  as  Iron,  and  their 
Fiexiblenels  is  retiored  by  the  fame  Artifice,  that  is, 
by  being  made  red-hot,  aqd  cooled  by  very  flow 
Degrees  y  lb  thac  they  afterwards  ^row  almoft  as 
pliant  as  Lead.  But  you  mud  take  Care  that  there 
is  no  fmoaking  Flame  proceeding  chieBy  from  the 
cruder  Charcoals,  otherwife  the  Softening  does  not 
fucceed.  Tl.i^  nrjy  be  obferved  chiefly  in  GoiJ, 
wliich,  though  ve.y  p'.iinc  and  tenacious,  yet  be- 
comes more  1  i^id  than  Copper,  when  an  cxcinguidied 
Charcoal,  ftilffmoaking,  and  half  burnt,  falls  inCQ 
it,  while  ii  peifcCtly  icJ-uut,  or  iikUcJ  iu  a  Cru- 
cible. 

As  for  the  reft,  you  muft  obferve  here,  that  there 
is  no  Metal,  that  fu&rs  fo  great  a  Diminution  of  its 

Subitance  in  the  Excoftion,  (jr  only  la  u  fimple  Fu?- 
fion,  as  Iron  does:  Nay,  if  only  n"jade  very  bright 
raUhot,  ic  burns  away  m^iil  I'peedily,  or  cleaves 
into  feorified  Scales.    But  this  Co^^builion  happens 

*   Z.4  *  quicker 
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qiicker  in  malleable  purified  Iron,  than  In  Iron  t<^ 
which  Sulphur  has  been  added. 

V        .      PROCESS  LVI. 

^be  PrepGraticn  cf  Steel  cut  of  Iron<,  iy  Cementation. 

STEEL  is  made  rf  Iron  in  two  different  Manners^ 
viz.  by  Cementation  (Part  I  §  459. )i  or  by  Fu- 
fion.  The  Cementation  is  performfcd  in  4he  follow- 
ing Manner,  .  -  'hi  '  '  ■ 

J  P  P  J  R  ATUS. 

I.  Chufe  feme  Barrs  of  pure  Iron,  not  over-thick, 
and  quite  free  from  heterogeneous  Matters,  the  Flcxi- 
blcnefs  of  ir,  both  when  hot  and  when  cold,  is  a  very 
good  Sign  I  hereof.  Prepare  a  Cement  com  poled  of 
luch  Ingredients  .is  emit  an  abundant  Phlc^fton, 
when  agitated  by  the  Fire,  provided  the  faid  Ph!o- 
gifton  be  altogether  free  from  the  fulphurcous  mine- 
ral Acid  :  Such  as  are  all  cxcinguilhcd  Coals,  and  in 
Ihort  all  Parts  of  Animals  and  Vegetables ;  among 
-which,  thofc,  however,  are  much  fo,  which  contain  a 
greater  QLanritv  of  Oil  in  them,  and  which  being 
irced  of  an  cxcefiivc  Phlegm,  have  been  burnt  before 
into  a  Scmi-carbonaccous  Mafs.  Avoid  whatever 
abforbs  oily  Vapous  with  great  Force,  or  even  fpreads 
the  Acid  of  Sulphur,  or  the  mineral  Sulphur  irfelf. 
Jt  is  better  to  add  a  icw  CompoCtions,  in  Order  to 
clear  the  Matter.        .  .  .uu  ,..v.  a-4.'  >:n^v 

Take  Charcoal- duft  moderately  pulverifcd  1  Pt.  of 
Wood-alhcs  ^  Pt.  Mix  them  together. 

TakeCharcoal-du(t2  Pts.  Bones,  Horns,  Leather, 
Hairs  of  Animals  (it  is  all  one  if  you  ufc  but  one, 
or  fevcral,  or  even  all  of  them  mixt  together ;  for 
one  of  them  alune  is  as  fufBcient  as  the  Mixture  of 
them  ail)  burnt  with  a  gentle  Fire  till  they  are  black 
in  a  clofe  VclTel,  then  pulverilc  them  rPt.  Wcod- 
aihes  1  Pt,    Mix  them  togeihcr.  »'^pU  wun  > 

As 


A9  For  the  reft,  ic  has  been  found,  that  the  Parts 
of  Animals,  on  Account  of  the  Abundance  of  Oil 
they  concain»  aiie  of  a  quicker  Effed  than  the  reft* 

2.  Pfftpait  an  EanfaeA-vefiel,  the  beft  Figure  of 
which  is  the  Cylindrical,  two  or  three  Inches  higher 
than  the  Iron-bars  (N«.  i.)  are  long:  Put  into  the  Boc* 
tom  of  it  your  Cemenc  prepared  in  the  aforefiud 
Mannert  ib  that  beii^  gently  prei&d  down»  it  my 
cover  the  Bottom  <^  the  Ve^I  to  the  Height  of  one  . 
Inch  and  a  half.  Place  the  Iron-bars  perpcndicu* 
iarly,  in  fuch  ^fanner,  that  they  may  be  about  one 
Inch  diftant  from  the  Sides  of  the  Veflelt  tod  from 
each  other  t  I^ll  the  efiipty  Interftkes  wtdi  the  fame 
Cement  and  cover  alfo  the  Bars  with  it,  that  the 
VefTel  may  be  quite  full  ^  next  cover  it  wiclia  Tiie» 
and  ftop  the  Joiau  mth  thin  Luta 

3.  When  thus  prepared  (ti\  a.)  put  dus  Veflet 
in  a  Furnace,  where  you  may  for  fcveral  Hours  maia- 
tatn  an  equal  Fire,  as  either  in  the  Bottom  of  the 
Tower,  or  in  the  firft  Chamber  of  the  Athanor 
{Pmfhi  %^34)tMsikt%  Fmto  ftroqg,  «s  diet  the 
VeBel  may  br  mqderateiy  red-hot  for  &t  or  ten 
Hours  together:  When  this  Time  is  over,  take  it 
out  of  the  Fire,  and  dip  the  red  lioQ-baia  into  cold 
Water.  Ther  will  dm  be  Mttle,  and'  turned  to 
Sitel,  tfaeir>mi}  appeal!  nb^Seorfa  at  tbeOut^fide,  nor 
will  the  Weight  be  diminifhed,  if  you  have  but  rightly 
made  your  BoKtb  acoacding  to  the  Kegimea  of  the 

•   4»  ThoSignsioFibeiron^s  Wng  chan«edioio  Steel 

are,  if  being  red-hot,  and  extinguifhed  in  cold  Wa- 
ter, it  becomes  very  hard,  not  yielding  to  the  Ham- 
mer, brittle  \«hcn  more  ftrongly  hammered,  and  re- 
fifting  die  hittkft  Fita :  By  vilMth  Qiiality  it  is  dif- 
linguifhed  from  Iron  rendered  malleaUe^  tMiich  in- 
deed grows  rigid  when  cxtinguifhed  in  Water,  but 
yet  retaiaa  a .coniiderable  Degree  of  Dudilicy  in  the 
Coldy  and  mybeeiiteAdcdiii'allDkiienfionswith 
the  Hammer.  However,  Sfcti  that  it  cooled  feftly, 
and  by  (low  Degrees,  may  be  filed  and  extended  with 

the 
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ihe  Hammer  any  Way,  fome  more,  fome  lefs :  By 
which  Quality  it  may  be  diftinguiflied  from  crude 
melted  Iron  :  For  this  is  often  brittle,  both  when  cold 
and  when  hot,  though  it  has  not  been  extinguifhed  in 
Water.    But,  there  are  a  vaft  many  Degrees  in  the 
hardening  of  Steel:  For,  if  it  has  been  made  coo  red- 
hot,  and  is  fuddenly  extinguifhed  in  cold  Water  in 
Motion,  it  hardens  more  than  if  it  had  been  but 
faindy  red,  and  cooled  in  warm  Water.  This  Hard- 
ening is  caufed  by  all  fuch  Bodies  as  fuddenly  abforb 
the  Heat,  and  at  the  fame  Time  do  not  eafily  pe- 
netrate the  Steel,  but  change  its  Nature.    Steel  is 
moreover  of  a  darker  Colour,  and  the  Surface  of  ir, 
mhci\  broken,  appears  to  confift  of  fmaller  granulated^ 
and  even  ftriatcd  Particles,  than  the  Iron  which  it  is 
made  of:  The  Germans  call  it  *  JiUri^fiio^ing,  l%lar# 
0peiing»    Bur,  this  appears  more  dillinctly,  when 
Stcd  IS  welded  to  the  .fame  Kind  of  Iron,  which  it 
was  made  of,  and  when  the  Mafs  made  red-hot  is 
well  incorporated  together,  by  hammering:  If  then 
you  harden  it  again  by  extinguifliing  it  in  cold  Water, 
and  polifli  ir,  the  Veins  or  Iron  may  be  very  well 
diftinguifhed  from  thofe  of  Seel;  For,  the  Iron-ones 
arc  more  whitifh,  and  almoft  of  a  Silver-colour-,  but 
the  Steel  ones  of  a  d  u  ker  Dye,  and  almoft  of  the  Co- 
lour of  VVater.  For  vyhich  Rcafon  Dr.  Siabl  is  of  Opi- 
nion, that  the  Steel  of  Damafcus^  which  has  the  fame 
Colour  on  the  Out-fide,  is  made  in  the  fame  Manner. 
But,  if  fii^h  Steel  mixc  with  Iron  is  broken,  you  may 
likcwife  obfcrve  the  Difference. of , the  Largenefe  and 
Colour  of  its  Particles.  .    ,     j.^,^^  ^.^^ 

I'he  Ufe  and  Rcafons  of  the  Procefs. 

T.  AH  you  do  in  this  Operation  iS|  to  apply  oiJy 
Vapours  to  pure  Iron,  the  rigid  B<jdy  of  wiiich  being 
moilifyed  by  the  Heat,  aird  made  quite  red-hot,  is 
-penetrated  by  the  faid  Vapours,  wh/ich  then  ftridljf 

;    f«-t,  •  ,  ..  .  1 1  Fine  graioc'J,  fine  fibre<i« 

unite 
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ijnite  to  it:  Which  is  chough4:  to  be  fo,  becaufe  the 
Iron  thus  changed,  not  only  prefenres  its  iirft  Weight 
(whereas  when  macfe  red  hot,  it  other  wife  lofes  air- 
ways a  great  Quaiuir/  ot  ics  Subftaace,  which  goes 
away  in  Form  of  Icaly  Scoria^s)  but  even  proves  to  * 
have  mcreaied  it  a  fmall  Matter,  uniefs  too  great  and 
longJafttng  a  Fire  has  burnt  the  Surface  of  it$  which 

the  Scales  going  off  from  it  do  fhevv.  For  this  Rea- 
fon,  the  clTcntiai  Difference  between  pure  Iron  and 
Steel,  confiih  in  the  greater  Proportion  of  Phlogiftoa 
more  intimately  joinied  to  'One  than  to  the  other* 

Ti^crxc  tiie-  Rcilua  is  likewife  clear,  why  a  too  thick 
Piece  of  Iron  being  put  into  fuch  a  Cement,  or  the 
Iron>bars  not  being  left  long  enough  in  the  Fire 
with  the  Cement,  they  ate  only  furrounded  with  a 
flecly  Cruft,  while  ihc  inward  Subftancc  remains 
Iron. 

•  2.  That  every  oiJy  Subftance  free  from  the  Acid  of 
Sutphur,  is  fit'f:>r  changing  Iron  into  Steel,  is  plain. 

froa^  the  kvcral  Experiments  of  Workmen,  fomc  of  ' 
which  ufe  for  their  Cements  a  Multitude  of  different 
Particles  of  the  animal  and  vegetable  Kingdoms, 
and"  yet  all  of  *  them  prodoce  the  very  fame  Kind  of 
Steel,  provided  the  other  Ingredients  are  alike:  But 
if  you  employ  for  your  Cement  any  Body  exhahng 
Acid  of  Sulphur,  or  even  Sulphur  itfelf  in  a  ftrong 
Fire,  ytm  not  only  will  have  no  Steel,  but  inftead  of 
it  the  Subftancc  o[  the  Iron  cliangcs,  and  goes  away 
into  a  Scoria.  For  this  Reafon  Sea-coals  ♦  are  not 
fit  to  render  Iron  malleable,  nor  to  turn  it  into  Steel: 
Nay,  Iron  and  Steel  are  more  eauly  burnt  and  de« 
ftrujcd  by  thern,  thaa  they  are  by  aii  open  Fire 

•  Our  Scri-coais  or  Kenvraf/r  Conl?,  or  in  ?^eneral  aH  t'  c  fofTiI 
Ccals  which  cake  in  burning  and  run  into  Cuidcr't,  nbound  with 
buiphur,  aii  i  therefore  arc  improper  to  be  uicu  apout  iron,  always 
making  it  briuic ;  but  I^it  coals,  Kcnnc!  coals,  and  Scotch -coals, 
v.  hicfi  bi:rTi  to  a  W^^itj  iLOi  I'!::*  W  7::d,  r  ,d  aboL:.,i  lu  jrc  in  a  Bita- 
men,  may  be  ufed  iti  tne  hrH:  li-ixlrrr  oi  the  I  on  from  the  Ore,  and 
if  the  iron  provt;  no:  la  mnllcai/Ie  as  isrcqirircd,  this  Property  «ay 

bf^g'ytA  iQ  it  by  aduug  chfi  I^Ufiai  #  icmid  i  uoe  wuii  Wood* 

of 
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of  Wood-coal,  unlefs  you  ufc  a  peculiar  Remedy 

for  it.  *  ' 

3.  Therefore,  the  beft  Steel  made  red  hot  a  long 

Time,  or  frequently,  cfpecially  in  an  open  Fire,  the 

phlogiftick  Part  being  didipated,  turns  to  Iron  again^ 

provided  the  Fire  is  managed,  fo  as  that  it  may  not 

quickly  turn  ;he  whole  Mais  into  Scoria's, 

PROCESS  LVhr 

Produ5licn  of  Steel  out  of  crude  unmalksile  Iron^ 
.  _  or  out  of  its  OrCy  by  Fu/ion. 


9  m 


W7  ^  (hall  here  in  a  clear  and  general  Manner  give 
Yy  the  Method  for  makingSteel  by  Fufion.  Chufe 
for  Inftance,  Iron-Ore,  or  the  Iron  itfelf  ftill  crude 
of  the  firft  Fufion,  which  we  know  can  be  rendered 
tough  and  firm  by  being  melted,  made  red  hot,  and 
hammered.  For,  according  as  Iron,  or  its  Ore  is 
different  in  its  Kind,  fo  you  may  make  with  it  diffe- 
rent Sorts  of  Steel,  and  with  greater  or  lefs  Eafe,  or 
Difficulty.  Put  at  one  or  feveral  Times  into  a«Bed 
made  with  Charcoal  Dull  in  a  Smith's  Forge,  fuch 
Quanrity  of  this  Metal  divided  into  fmall  Parcels, 
as  that  the  Metal  remaining  after  the  Melting  of  it 
is  complcatly  performed,  may  not  be  more  than  two 
or  three  common  Centners-,  not  only  that  the  Melt- 
ing may  be  fooner  finifhed,  but  alfo  becaufe  a  fmall 
Mafs  may  be  better  and  more  equally  penetrated 
with  the  Vapours  of  the  Phlogifton:  Nay,  they  alfo 
add,  as  a  defcnfive  Menftruum,  fora^  of  the 
vitrefcent  fufible  Scoria's,  cither  of  Sand,  or  of  fniall 
Stones  of  the  fame  Nature  :  Then  put  upon  them 
Abundance  of  Charcoal,  light  them,  and  admit  only 
a  gentle  Blafl:  of  the  Eellows;  that  the  Scoria's  and 
the  Metal  may  both  melt  very  well:  Take  out  now 
•and  then  Pare  of  the  Scoria's,  and  often  ftir  the 
melted  Mafs  with  a  Stick;  that  all  the  Parts  of  it 
may  as  much  as  polliblc  feel  the  fame  Degree  of 
Fire.    Having  at  laft  rc^moved  the  Fire  and  the  See- 

ria\ 
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fh\  and  the  Mafs  being  groWn  rolid,  pixt  it  upon  aa 
Ani^il,  and  with  a  Hammer  divide  it  into  two  Parts, 
whirh  miift  be  extended  into  long  Bars  by  being 
made  red-hot,  and  hsunmereu  federal  Times  Over: 
Then  exdnguilh  them  in  cold  Water,  whereby  thef 
are  renderra  fo  very  hard,  that  they  will  fly  afufi- 
der  when  ftruck  wich  great  Force,  and  will  not  be 
fiUblc ;  which  (hews  that  the  Operation  has  been  well 
made.  Bur,  if  you  have  a  Mind  at  the  hrft  Time  to 
change  Iron-Ore  or  crude  Iron  into  Steel,  nothing  but 
a  Repetition  of  Trials  will  inform  yo»J,  how  long  and 
at  how  many  Times  the  Matter  in  Hand  mud  hd 
meiced,  made  red-hot,  and  hammered.  For,  there 
are  Ores,  whicb^  by  a  firft  Fufion,  oroduce  Mafles 
which  are  intermediate  between  imueable  Iron  and 
Steel;  or  rcfemblc  Steel  that  is  but  half-Worked: 
Whence  fuch  Steel-Ores  arc  commonly  called  by  the 
Germans  *  ^MafiMMeill*  Other  Ores,  on  the.  coo* 
crary,  muft  ofem  go  through  m  Number  of  long- 
lafting  Fufions  and  Hammcnngs,  and  fometimes  lofe 
half  the  Weight  of  the  crude  Iron  in  the  firft  f  ufion, 
and  yet  never  yield  a  right  Kind  of  Steel.  But,  it  is 
cafy  toguefi  at  the*Reaibn,  why  this  FfOce&  it  verf 
fmtch  torwHrded,  when  you  now  and  then  add  <o 
your  burning  Coals,  a  fnt,  oily,  and  fixt  Fewel, 
taken  out  of  the  animal or>£he  vegetable  Kingdom: 
IFor,  tbeMeul  muft  be  petidMted  by  the  Phk^ftoftt 
and  receive  it  'bock  in  great  Plenty  and  wy  tMl- 
mately :  While,  at  the  fame  Time,  the  terrcflrial 
and  iulphureous  Particles  which  render  the  Iron  crude 
and  brittle,  are  dif!l pared:  For,  the  abovo-neotioBed 
Fewei  produoea  Nothing  of  thdfe  Matters^  but  oidy 
conftantly  fuppKca  a  Phlogifton  deftitutc  of  Acid  of 
Sulphur.  Take  Care,  on  the  contrary,  not  to  torture 
your  Metal  with  too  violent,  too  long,  and  too  dry 
•a  Fire,  nor  with  an  caceflive  Blafk  of  Wind:  Other- 
irife,  you  would  in  viia  exped  the  deQrcd  Change. 

-  By 
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By  thif  ^eani^  you  wUl.prepare  a  good  Qjiantity 

cf  common  Steel,  fit  for  Sale:  If  any  Reader  h  de- 

firous  to  I.ave  any  more  particular  Apparatus's,  fuch 
as  are  pradUed  m  kvcral  Tlaces^  he  will  find  many 
cS  chenit  though  no  Way  efiemially  differeDt  among 
themfelvesy  in  Swedeniorga^s  Treatife  of  Iron 

OF  MERCURY. 

PROCESS  LVUL 

iii  Sep^atio»  of  Mercury  out  of  an  uM-fulpbunous 

.  Ore^  iy  DtfitlUuion. 

APPARArUS. 

t.  rr^  A  K  E  a  Lump  of  the  pulveriEcd  Ore»  one 
X    common  Pound»  which  muft  ftand  for  one 

Centner;  put  it  into  a  GUIs  Retort  pcrfedtly  clean, 
well  loricated»  or  coated  up,  to  half  tlic  Length  of  its 
Neck:  This  muft  be  very  long,  and  turned  back«* 
wards  with  fuch  a  Declivity,  chat  a  Gkfi- Recipient 
may  be  perpendicularly  applied  to  it.  But,  you  mull 
chuic  a  Retort  fmail  enough,  that  the  Belly  of  ic 
may  be  filled  hardly  two  Thirds  by  the  Ore.  This 
Retort  muft  be  placed  fo,  as  that  nothing  of  the  Fluid 
adherent  to  the  Ne».k  oi  u  Oiay  *aU  mto  the  Caviiy  of 
the  Belly^  but  that  the  Whole  may  run  forward  into 
the  Recipient :  Therefore,  unleis  the  Pavement  of  the 
Hearth  is  already  high,  make  one  ex  Umptn  with 
Bricks,  or  with  aa  Iron-plate,  put  upon  a  Trevet  or 
fome  other  high  Support ;  It  is  enough  if  the  Area 
of  it  is  one  Foot  iquare*  In  the  Middle  of  the 
Hearth,  put  a  fmall  Heap  of  Sand,  to  fet  the  Retort 
upon,  lelt  it  (hould  vacillate.  But,  the  Neck  n^ult 
be  lupported,  at  the  Flace  where  it  is  nearell  to  the 
B^lyt  with  a  fquare  Stone  of  a  proper  Height,  placed 

f  In  the  Work  cited,  p.  329. 

And  in  that  moft  curkMis  and  elaborate  Work  of  Mr.  AiMBir» 
willed^  Ujlr$d$€§mtir$irit/irfirgiinA€itrB^ 

at 
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at  the  Extremity  of  the  Hearth,  which  will  at  the 
fiifne  Time  Under  the  Hcit  firom  aflfedtog  the  Ghbr* 

Recipient.  Finally  have  a  Imall  Recipient,  full  of 
cold  Watery  let  k  be  perpendicularly  fiiuaced,  and 
receive  the  Neck  of  the  Retort 4a  fuch  Manner,  th^ 
the  Extrenbicy  of  it  be  hardiy-iiiiehalf«iiich  imnaerfed 
into  the  Water  9  as  iur  the  reft,  it  is  not  oeceilary  to 
ftop  the  Joints. 

2.  Let  the  Retort  be  furrounded  with  hot  burning^ 
Coals,  placed  at  fome  Diftance,  in  Form  of  a  Circle 
left  the  Vefiel  fliould  bur  ft  by  too  fudden  a  Heat, 
Then  by  Degrees  bring  the  burning  Coals  nearer  and 
Dearer,  and  at  laft  furround  the  whole  Retort  with 
them  and  with  fiefli  Charcoal :  that  it  may  grow 
(lightly  red-hot.  This  Fire  having  been  continued 
for  an  Hour,  let  the  Retort  cool  of  itfclf.  Then 
ftrike  the  Meek  of  it  gently,  chat  (he  large  Dropa 
which  are  always  adherent  to  it,  may  lalJ  into  the  Re* 
ciptent:  When  the  Recipient  is  taken  away,  wipe  off 
wi[h  a  Pencil  the  remaining  fmaller  Drops,  and  col- 
lect them  in  a  low  open  Ve&l  fee  under,  leaving 
mean-wMle  the  Retort  in  in  irft  Situation.  Add 
this  Portion  of  Mercury  to  the  other  already  colle6ted 
in  the  Recipient.  Let  the  Water  be  well  ftiaken  firft, 
and  decanted,  and  the  Mercury  be  poured  into  a 
filtrom,  made  of  atwo-fold  filtrating  Paper;  that  the 
fuperfluous  Moifture  may  be  abfoibcdi  diid  then 

Wcip-h  it  in  a  Glais-V'drel. 

3 .  If  you  have  a:  Hand  a  Furnace  having  a  Sand* 
bath,  diia  Procefs  will  be  much  oiore  eafily  per* 

formed;  but  the  Pot  which  contains  the  Sand  muft 
be  ini  id!in<r  red-hot,  and  the  Retort  be  able  io  touch 
the  Bottom  of  it  immediMcly,  nor  is  it  dieo  necelTary 
that  the  Retort  be  loricated. 

Jmtbcr  Miibod^  iy  Dtfiint. 

$ 

When  the  Apparatus  for  the  lateral  D  Hillatioa 

(N«.  2.)  is  wanting,  you  may  calily  !)rocur..  an  Appa- 
ratus by  Defeenu  /^a.  Chafe  two  Karthcn  Pots,  or 
I  ^  .       .  melting 


^hTKtf 

melting  Veffcls,  the  Orifice^  of  which  muft  be  of 
equal  Diameter.     Then  adapt  an  Iron-place  to  the 
Orifice  of  one  of  the  two  Pots  in  fuch  Manaer»  that 
it  may  indeed  reft  upon  the  Brink  of  it,  but  not  jut 
out  too  much  all  round :  Let  this  Veflel  have  feve* 
ral  Holes  bored  here  and  there  in  it.    Put  it  on  the 
Pavement  of  the  Hearth;  pour  into  it  pure  Water 
about  two  Inches  high;  then  fhut  it  with  the  Iron- 
plate.   Put  upon  this  Plate  a  fmall  Veffel  of  a  lefler 
Capacity,  and  full  of  a  Matrix  that  contains  Mer- 
cury :  Next,  clofe  thefe  Veflels  with  the  fecond  Pot 
inverted :  Stop  the  Joint  mcft  ftriftly  with  Lute» 
which  muft  be  applied  pretty  thick  all  round.  Bury 
the  inferior  Pot  in  Aflies  and  Stones,  placed  thick  and 
clofe  round  it,  and  heaped  up  to  the  very  Joint : 
Put  upon  thefe  Things  a  moderate  Fire,  and  conti- 
nue ic  for  about  half  an  Hour»  fo  that  the  upper  Pot 
may  grow  (Ttghtly  red-hot.   The  Mercury  that  lies 
hidden  in  the  Matrix  will  d  lTolve  into  Vapours^ 
which  being  ftopt  above,  will  come  down  when  again 
condenfated  :  They  are  preferved  under  the  Water 
from  the  too  great  Heat :  For^  this  does  not  admit  that 
Degree  of  Heat  whereby  the  Mercury  may  4.uaLir.ue 
in  the  Form  of  Vapours,  or  be  relolvcd  into  Vapours 
when  once  condenfated;  unlcfs  there  is  fome  Air  per- 
fedly  imprifoned  in  the  Veflfcl,  and  fo  inclofed  as 
not  to  be  able  to  perfpire:  When  the  Veflels  arc 
grown  cold,  open  them»  and  fliake  well  the  Water 
contained  in  the  inferior  Pot,  that  all  the  imall  Drops 
of  Mercury  difperfed  here  and  there,  and  adhering 
(0  the  Sides  of  the  Vtllel,  may  gather  into  one  Mais. 

S^be  Ufc  and  Rcajms  of  the  Procefs. 

1.  Mercury  indrely  volanliied  is  obtained  pure  by 
Dtftillation  in  a  moderaie  Fire,  WiLliuut  any  Dcftruc- 
tion,  and  even  without  any  Change,  unlefs  the  di- 
gelting  Fire  is  continued  too  long;  provided  the 
Diftilbtion  is  performed  with  Diicretion,  and  no 

otiicr 
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bther  Mineral,  efpccially  Sulphur,  be  in  the  Cafe: 

For  the  Jactcr  may  be  mixt  with  Mercury  by  a  baie 
Trituration,  or  even  by  Heat,  and  with  it  makes  a 
black  Powder  called  The  jEthiops  Mineral^  which 
being  agitated  bj  a  ftrong  Fire  in  a  high,  nar- 
row, clofe,  glals  or  earthen  VefTel,  is  lujlimateil, 
and  products  that  Kind  of  Cinnabar,  which  is  called  ' 
fa^itious  Cinnabar  \  bt-caufe  it  is  quite  Hkc  that  native 
Ore  of  Mercury  which  goes  by  this  Name  {Part  L 
§  402.)  As  for  the  reft,  you  muft  ufe  in  this  Dif- 
tillation  the  fame  Precautions  as  in  Proc.  XVIlI, 
«rhere  a  Procels  almoit  like  this  is  dcfcribed:  Nay, 
this  may  even  be  performed  with  the  fame  Apparatus, 
if  you  have  it  at  Hand. 

2.  We  iijeft  here  li.c  DlftiliaLiuii  by  Afccntv  be- 
caufc  Mercury  can  hardly  be  forced  up  io  high, 
without  fome  Danger  of  the  Vcffel's  being  cracked: 
Befides,  it  is  in  this  Cafe  difficultly  collc£ted/and 
part  of  it  cafily  fteals  away,  on  Account  of  the  too 
great  Joints.  It  fuccceds  indeed  better  by  Dtfccnt: 
Ncvcrthelcfs,  even  then  fome  Part  oi  the  Mrrcury 
either  hides  itfclf  in  the  rough  Surface  of  thefe  Vciiels, 
or  penetrates  through  the  Veflel  itfelf:  becaufe  the 
latcer  contrafts  Chinks  pretty  often,  Acconnt  of 
the  moift  aqueous  Vapours  tb.at  make  damp  ihc  upper 
Vcffch  Therefore,  an  iron-Veilcl^  il  yoil  have  any, 
is  preferable:  For  then,  when  the  Joints  are  well 
ftopr,  you  obtain  the  iamc  Quantity  of  Mercury,  as 
if  it  was  expelled  laterally. 

3,  In  every  Proccfs  to  be  made  by  Fire  with  Mer- 
cury, the  mercurial  Vapour  is  co  be  avoided  by  all 
Means:  For  breathing  too* much  of  it  caufes  a  Sail- 
v;i:;()n;  anu  bi\.a[liing  liuleaud  Irequcntly  ol  itcauLs 
'i'rcmbiings,  Allhnia's,  Pal  Iks,  and  finally  Con- 

•  fumptions:  Nay,  it  is  alfo  hurtful  to  fome,  if  but  ma- 
iiag^  with  naked  and  chiefly  fweating  llands< 
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PROCESS  LIX. 

• 

reviving  cf  Mercury  out  $f  tie  Julpkurtpm  CiemtH 
bar-Ore  (Part  !•  §  402.) 

AFPARATUS. 

BEAT  your  Ore  extremely  fine,  and  mix  it  cxad* 
ly  wlih  an  tqvi  il  i^ortion  ot  Irua  Filings,  nuL 
rully :  And  ulc  die  ianie  Apparatus  as  in  theiortrgoing 
Proccfs,  or  in  Proc.  XVlll,  but  urge  it  with  the 
ftror^^cil  Fire  that  can  poQlbly  be  cnade^  the  Mcr*- 
tury  Will  thus  be  rtvivcd. 

^be  Ufe  and  Reafons  of  the  Procefs.^ 

* 

1.  When  you  have  a  Mind  to  f:'parate  boih  tr.cfc 
volatile  Minerals,  you  muft  fix  one  ot  them:  Which 
is  done  by  any  fixt  Body  (orbing  Sulphur:  Such 
as  Lime,  fixt  Alcaline  Salt  of  what  Kind  foever,  R^ 
gulus  of  AntiuiOi  y,  and  chicny  Iron:  For,  thefe 
niuft  adhere  to  the  Sulphur  alone,  and  no  way  to 
the  Mercury.  Thus  will  you  revive  any  Mercury 
charged  with  Sulphur,. and  even  difiblved  by  Acids. 
Ic  is  obfervabie  in  this  Reviving  of  fLiphurated  Mer- 
cury by  Iron-filings,  that  there  does  not  come  forth 
the  Odour  of  Mineral  Sulphur,  but  an  unpleafani^ 
and  moll  fingular  Smell,  which  being  condenfitted  into 
an  unduous  rancid  Matter,  darkens  the  Sides  of  the 
Veflfels,  and  makes  the  Water  turbid,  into  which  the 
revived  Mercury  is  received.  But  this  Keviving, 
when  accurately  performed,  fhews  that  in  the  beit 
Cinnabar,  Mercury  is  above  feven  Times,  the  Quantity 

•  of  the  Sulphur. 

2,  Cinnabar  may  be  feparatc  1  from  Stones  by  Sub- 
limation, thus:  Beat  it  to  a  fine  Fowder,  and  put  it 
into  a  fmall,  narrow,  glafs,  or  car r hen  Cucurbire, 
the  Belly  oi  which,  it  mu;l  nut  iill  more  than  one 
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third  Pare  Scop  the  Orifice  at  Top;  this  mult  be 
very  narrow,  to  hinder  th^  frecAftion  of  the  Air: 

Put  this  Imall  Cucurbite  in  an  earthen-Pot  above 
two  Inches  wide  in  Diameter,  and  gather  Sand  around 
this  Pot,  about  as  high  as  the  pulverized  Ore  riics 
ID  the  Cucurbite :  Then  put  upon  it  burning  Coals  in 
fucli  Manner  that  the  Bottom  of  the  Fu:  ciay  be 
middling  red-hot:  Thus  will  your  Cinnabar  afcend, 
and  form  a  folid  ponderous  Ring,  which  muft  be  got 
out  by  brcalcing  the  VeiTeL  Ob(ervc,  ^hat  if  yoa 
have  pure  Cinnabar,  whether  FaAitious  or  Native, 
you  muft  feparate  from  it  the  fuperfluous  Sulphur 
which  has  not  been  thoroughly  mixtwith  the  Murcury : 
This  may  be  done  very  well  by  putting  your  pulve- 
rized fulphurated  Mercury  into  a  Cucurbite,  and  by 
cxpofing  u  vj  ;i  Mrc  not  much  greatc:r  tlun  ihca  which 
is  rcquilitc  to  iublime  common  Sulphur:  Thus  will 
your  fuperfiuous  Sulphur  afcend  with  a  little  Mercury» 
and  fonn  a  biack  Cruft  all  over  the  Cavity  of  the 
Vcflcl,  For  Sulphur  and  Mercury  are  much  more 
volatile  when  feparate,  than  the  Cinnabar  made  of 
both.  This  Sublimation  mult  alio  be  performed 
(ttddcoly  with  a  ftfong  Fire ;  nor  are  you  to  fear  any 
Danger  from  it,  provided  you  take  Care  that  the 
upper-Part  of  the  Vcflcl  be  not  ex;:)or:^J  to  a::  cx- 
ceffivd  He  it  ;  cipev,ialiy  if  you  make  Ufe  of  a  fm  ill 
Macras  :  For,  by  that  Means  the  narrow  Orifice  ot  it 
may  be  ftopt,  and  the  Vefiel  break  afunder  with  great 
Violence. 
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OF  ANTIMONY. 
PROCESS  LX. 
The  running  dcwn  cf  Antimcny  mtt  if  its  Ore, 

APPARATUS. 

I.  £^  H  U  S  E  a  melting  Crucible,  or  an  Earhen* 

\^  pot  nor  glazed,  iluc  ii.ay  contain  lume  com- 
niun  Abounds  ot  the  Ore  of  Aniimony,  broken  into 
fmall  Bits,  ot  the  Size  of  a  Hafle-Nut :  Bore  at  the 
Boccom  of  it  a  few  fmall  Holes,  two  Lines  in  'Dta* 
meter:  1  hib  ri;ay  be  eafiiv  dune  with  a  coninico 
Winible,  or,  it  this  cannot  do  on  Account  of  tbc 
Uardncfs  of  the  Pot,  with  a  fmall  Wedge,  which 
muft  be  moved  circularly  with  the  left  Hand,  and 
mean  \'v  l.  Ie  incefiantly  ftruck  with  a  Hammer  in  i\\c 
right.  Let  the  Bottom  ot  this  Veffel^e  received  by 
the  Orifice  of  a  fmaller  one,  upon  which  it  muft  ht 
put,  and  when  the  Ore  is  put  into  it,  let  it  be  co- 
veri  J  with  a  Tilc  i  and  all  the  Joints  be  ftopt  clok 
with  Lute. 

2.  Put  thcfc  Veflels  upon  the  Pavement  of  the 
Hearth,  and  put  Stones  all  round  them,  at  the  Dt- 

ftance  of  fix  IhcIf  s  :  Fiil  this  intermediate  Space  with 
Afhc^,  fo  high  as  that  the  interior  Pot  be  covered  to 
the  upper-Brim.  Then  put  frelli  and  burning  Coals 
upon  it,  and  with  a  Pair  of  Hand-bellows  excite  the 
Fire,  till  the  upper- Vcffcl  grows  red-hot :  Take  ofi' 
the  Tire  a  Quarter  ot  an  Hour  after,  and  when  the 
Vcflcls  are  gr-Avn  cold,  open  them.  You  will  find 
that  the  melted  Antimony  has  run  through  the  Holes 
made  at  the  Bottom  of  the  upper-VcfTel,  and  makes 
ill  ilie  if^ferior  one  a  Rr^nluSy  from  the  proportion  of 
the  Weight  w  hereof  with  that  ot  the  Ore,  you  will  be 
able  to  know  how  much  may  be  got  out  of  one  Centner. 
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^ie  Ufe  and  Reafom  of  the  Prmfs. 

I.  The  Ore  of  Antimony,  which  is  always  found 
charged  with  Sulphur,  is  excrcmely  iufible,  and  when 
jrou  continue  too  long  a  Fire  that  is  fomewhat  coo 
ftrong,  a  great  Quantity  of  it  is  loft  in  the  Form  of 
Fumes  :  Nay,  it  burns  wry  bright,  on  Accouut  of 
the  Abundance  of  the  mineral  Sulphur,  and  iccannoc 
bear  the  faline  reducing  Fluxes  {Part  \.  §  159,  iSc) 
Therefore,  this  Kind  of  Apparatus  is  required 
lur  the  running  of  it  dovva,  ihat  the  Aflion  of  fhe 
Air  may  in  lome  Mcalure  be  Hope,  and  the  Anti- 
mony be  in  a  cold  Place  fo  foon  as  it  is  melted  : 
This  is  done  by  the  Alhes  wherein  the  inferior  VcflTel 
is  immeiled,  which  grow  red-he  t  mrv:  .  iluTicuUIy 
than  other  Bodies,  which  bear  the  l^irc:  Where- 
fore, dry  Baths  are  made  with  them  rather  than  with 
Sand  or  Filings  of  Iron»  when  too  great  a  Heat  may 
be  detrimental. 

PROCESS  LXL 

Roajling  of  crude  Antimony  (Proc.  LX.)  or  of  its 
Ore^  wuJb^  and  without  Additions. 

APPARATUS. 

I»       H USE  an  earthen,  flat,  low  Dilh,  not  glazed, 
\^  and  if  it  cannot  bear  being  made  middling 
red-hot,  cover  it  over  with  a  Coat  of  Lute  without : 

Spread  it  thinly  over  with  crude  Antimony,  or  wirli 
its  Ore,  beaten  to  a  pretty  coark  Powder,  not  exceed- 
ing a  few  Ounces  at  once.  Put  th  Diih  upon  a 
Fire<»pan,  having  a  few  burning  Coals  in  it ;  incieafe 
the  Fire,  till  it  begins  to  fmo  ik  a  little  :  Mean  while, 
you  mull  incefiantly  move  the  Powder  with  a  Piece 
of  a  new  Tobacco* pipe :  For  this  caufes  the  Sulphur 
to  evaporate  the  fooner.  If  you  increafe  the  Fire  a 
liulc  to  J  iujn,  the  Powder  immedi;itcly  gathers  into 
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large  Clots,  or  even  begins  to  melt.  When  this 
happens,  take  it  immediately  ofF  the  Fire  before  it 

melts  entirely  :  Tncn  pulvcrife  it  again,  aiiJ  anally 
make  a  gendc  Tire  under  it:  V(?ur  black  fliining 
Powder  will  afTumc  an  afii-Colour  alinoft  like  that  of 
Earth,  and  becojnc  more  rtfradory  in  the  Fire; 
v.'.  jrcfare,  you  i\riy  then  increife  the  Fire  rill  your 
Po  .vder  grows  middling  icd-iiot  j  and  let  ic  Jaft,  till 
it  ccaf  s  to  fooak. 

2.  If  you  add  ro  your  crude  Antimony,  or  to  its 
Ore  pulverized,  half  or  an  eqi^al  Q'janiity  of  Char- 
cc^al-tiuil,  nivJ  ['eribrni  the  re-i  .u  ovc,  the  Roaft- 
ing  wiii  be  t'oPiC  more  v'onvtiiKiuly  :  Tor  it  does  not 
gather  fo  eafiiy  iiUo  Clots,  and  mehs  with  much 
greater  Diif.cuity:  Wiitn  Part  of  the  Sulphur  is 
cv.-p(>:\::et!,  a^.d  Icme  Fat  lo  it  at  levcral  Times,  as 
ill  Vror.  XXXiX.  N\  3. 

Thus,  you  ill  ibontr  finim  the  Operation,  and 
the  remaining  Calx  will  not  be  burnt  to  an  Excefs: 
I  lowcvcr,  take  Care,  not  to  expofe  it  thus,  to  too 
violent  and  long-Iafting  a  Fire:  Otherwifc  a  great 
Quantity  of  it  evaporates.  Nor  does  it  ceale  intircly 
to  fmoak  in  a  great  Fire:  And  it  will  be  enough  if 
growing  middlir.g  red-hot,  it  does  no  longer  cinit 
the  unpltaiant  SmtU  oi  i\\c  /;ciJ  of  Sulphur. 

3.  'i'his  Reading  is  moll:  fpecdily  performed  by 
another  Method  with  Nitre  j  if,  for  Inflance,  you 
pound  Antimony  charged  with  Sulphur,  with  an  equal 
Weight  of  Nitre,  and  throw  it  at  feveral  Times, 
and  not  above  a  w  Drachms  at  once,  into  a  deep 
cartlien  Veffcl  not  glazed,  and  midtliing  red-hot :  A 
ftrong  Detonation  will  be  made,  and  the  Mixture 
will  be  changed  into  a  half-vitrified  Mafs,  of  the 
Colour  of  Liver;  lake  it  out,  grind  it,  and  with 
warm  Water  waHi  off  {part  I.  §  473.  if^c.)  the 
;5alt  that  lies  hidden  in  it.  The  rtmaining  Calx  is 
called  Crocus  Meiallcrum,  or  llcpar  jintimomi  (Liver 
of  Antimony.) 
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U/e  Md  Reajous  of  ibe  Froufs. 

1.  No  Roafting  requires  fo  great  a  Patience  as  that 
of  Anumony  loaded  with  Sulphur.   i*or,  the  rtgu- 
iioe  Fart  of  ic  is,  by  the  mineral  Sulphur,  rendered  the  . 
moft  fufibleof  all  Metals  and  Sesni- metals,  Arfenick 
cxcep:cJ  :  Eur,  if  it  melts,  then  a  further  Lxhalatiaa 
of  the  Sulphur  cannot  be  procured  by  continuing  the 
Fire,  othcrvvife  than  by  a  great  Lofs  of  the  Regulus 
itfelf;  which  being  not  of  itfelf  very  well  fixt  in  the 
Fire,  is  the  more  cafily  carried  away  by  the  Sulphur 
joined  to  it,  fo  that  it  will  be  entirely  difTipated  along 
with  it,  though  it  is  at  icaft  above  three  i'lmes  the 
Quantity  of  the  Sulphur.    Therefore,  you  muft  roaft 
but  a  fmail  Quantity  of  it  at  once,  and  extend  it 
wide,  and  (lir  ic  pcr])ctually  :  Becaulc,  when  it  is 
too  finely  pulverized,  or  heaped  up  only  a  few  Lines 
thick,  it  will  not  be  ieen  to  exhale  any  Thing,  unleia 
you  (lir  it,  though  it  already  begins  to  melt  at  Bottom. 
For,  the  Vapours  of  the  Sulphur  paflin^^  thruujr^h  the 
Interfaces  of  the  Icfs  hot  Powder  which  is  upon  them, 
condenfatc :  Whereby  the  Powder  becomes  ot  a  yellow 
Colour.    The  Roafting  is  done  a  little  more  eaGly 
without  adding  any  Thing  to  the  Ore  of  Antimony  \ 
efpcciaHy  if  you  prevent  the  Melting  in  the  Begin- 
ning.   As  for  tiie  red,  this  Method  is  hardly  made 
ufe  of,  except  when  you  have  a  Mind  to  tnake  dom- 
mon  Glafs  of  Antimony,  which  is  made  with  the 
aheaJy  prepared  Calx  of  crude  Antimony.    For  In- 
ftance,  you  put  this  Calx  in  a  ftiun^  Compaft  Cru- 
cible, and  make  your  Fire  gradually,  leaving  the 
Veffel  open  in  the  Beginning ;  that  the  Suipl;ur  Ihtt 
remaining,  may  be  entirely  expelled  :  Then  increafe 
the  Fire,  till  the  Ore  melts  ^hf  Velfel  being  covered, 
to  keep  the  Charcoal  from  falling  into  ir,  which  re* 
duces  Glafs  to  a  reguline  Semi-metallick  Subftance. 
When  melted,  leave  it  fo  for  a  Quarter  of  an  Hour, 
or  longer,  if  the  VefTlls  can  bear  ic  :  'I'hen  at  Lift, 

Eour  it  out  upon  a  tiar,  dry,  warm  Siune  :  It  will 
c  a  Glafs  more  or  k(s  tranfparcnt)  and  of  a  deep 
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yellow  Colour ;  according  as  the  Roafting  ami  liiMii 

ing  have  been  pwriornicd  more  perfcdly,  and  m  a 
pcater  Manner. 

2.  Kunkel  has  made  Ufe  of  another  ft&ibod  .ff 
•  roafting  crude  Antimony,  in  order  to  prepure  « 

greater  Qiianticy  ot-ilie  fiHiplc  Re^ulus  of  Ar.unioiiy : 
^or,  a  greater  QiJantiiy  ot  it  is  obtained  by  that  Mcr 
ihod  than  by  any  other;  for,  during  this  Roafting 
the  mineral  Sulphur  carries  off  a  fmail  Quantity  of  ic 
]_lur,  if  you  urge  it  wuli  a  I  li  e  too  long  laiHng,  and 
fo  ilrong  as  that  it  may  come  ahiioft  to  the  I  degree 
ct  a  retlucing  Fire,  fomc  Part  of  it  is  d.Hipa:ed. 
For  Inftanre,  the  C^lx^i  Antimony  which  is  of  itfelf 
pretty  well  fixt,  or  the  Glafs  of  it,  is  dilpolec!  tea 
iv(  cUiCtion,  when  you  urge  it  by  a  frequent  A(Uiition 

a  l^hlogiilon  j  now,  the  Regulus  is  diflipated  by  a 
1  ire  a  htcie  too  ftrong ;  thexciore,  the  GUIs  or  Calx 
pt  Antimony  is  by  ihis  Method  rcnden?d  volatile. 

3  Nine  grout^.d  with  Antimony  charged  with 
Sulphur,  detonates  witii  the  lulphiircous  I'art,  and 
confumcs  it  as  to  the  Fhlogiilon ;  but  the  Acid  of 
Sulphur  being  a- i rated  by  a  ftrong  Fire,  and  meet- 
ing the  Nkh  ,  the  latter  expels  the  acid  Spirit  of  the 
/bimcr  in  *a  gentler  Manner,  and  unites  itfelf  with 
the  fixt  Bafis  of  the  Nitre,  and  together  with  it  con- 
ftitutes  a  middle  vitriolated  Salt,  perfcftly  like 
Tartar  vitriolate,  or  hhc  Salt  J'olychieft,  which 
bwir^g  waflied  off  with  warm  Wattr,  there  re-? 
mains  the  pure  Calx  of  Antimony  baU  vitrified.  But 
if  you  ufe  more  Nitre,  for  Inflance,  twice  or  thrice 
as  much  lor  the  De:  the  C^/at  becomes  yellow 

cr  white,  and  is  much  burnt;  in  the  hill  Cafe  it  is 
called  EmciUk^  and  in  the  fccond  Diaphoreiick  Antir 
mony. 

4.  'i  he  S.parath  n  of  Sulphur  may  likcwife  be 
perlormcd  by  leveral  liquid  Dilluluiions,  and  by 
Frccipirations :  For  which  Reafon  it  is  caileci  by 
fome  Calcination  or  Roafling  the  moift  Way.  Thus, 

for  ihl.aJice,  yiqua  Rriis^  and  Spiiil  ot  Nitie,  efpe- 
^iJl^         lU^'  arc  tuacentraled,  eruuc  the  reguline 
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^ubikance  ot  Antimony  out  of  the  Sulphur  with  a 
moderate  Heat,  and  diflfolve  it ;  while  they  leave  the 
Sulphur  untouched :  When  the  Solutions  decanted 

are  prccipitared  by  a  Solution  of  fixe  alcaliiiL  Salt, 
and  edulcorated,  they  produce  the  Calx  of  Anti- 
mony ;  which  is  nothing  elfc  but  the  intire  Regidus 
^iflbived  by  the  Acids. 

PROCESS  LXII. 

qf^e  RcduQion  of  ihc  Calx's  cf  Jniinwfty  (Proc.  LJLI.) 
ittio  a  ^mi-mitaUUk  Reguius. 

A  P  PA  R  XtU.  S. 

Ml  X  fome  O^x  of  this  Kind  with  a  quarter  Part 
of  the  Black  Flux,  and  put  it  into  a  Crucible  • 

cover  the  Veffel  with  a  Tile;  make  the  Fire  as  quick- 
Jy  as  the  Veflels  can  bear  it,  but  rot  greater  tlian  is 
neceflTary  to  melt  the  Flux  itfcit :  When  the  whok 
has  been  well  in  Fufion  for  half  a  Quarter  of  an  Hour 

(which  may  be  tried  with  a  i  obacco-pipe  taking  off 
the  Tile)  pour  it  into  the  melting  Cone,  which  mult 
be  warm  and  done  over  with  Tallow :  Then  imme* 
diately  ftrike  the  Cone  feveral  Times :  When  you 
have  inverted  the  Cone,  and  fhaken  out  the  Matter 
grown  cold  in  it,  you  will  find  at  the  Point  a  Rcgulus 
like  CPart  l,  §  77),  and  at  the  BaCis  a  falii^e  Scoria. 
If  you  have  a  to  reduce  or  try  a  imali  Quantity 
of  it,  you  muft  do  it  either  upon  a  Charcoal  with 
the  tcmtntatory  or  blow  Pipe  {Part  I.  §  258);  or 
in  the  Manner  pfelcribed  with  regard  to  TinPm.  L.II. 

Ufe  and  Reafm  of  the  Prcafs. 

m 

I.  The  Reduction  of  the  Regulus  out  of  the  dih  of 
Antimony  is  performed  the  moft  caPly  of  all  Metals* 
It  is  enough,  if  you  add  to  the  Cah^s  of  Antimony 

only  Charcoal-c'ull,  or  any  Kind  o(  I  bJo^llTon  what-. 
ever  :  Nor  need  you  have  Recoor!c'  to  a  melting 
Minjiruumy  on  Account  of  its  f  ulibiiity.   JUut  iher^ 
i|.  happens 
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happens  (bmc Difference,  between  the  Cab^s  preparc4 

(Prcc.  l.XI.)  tor,  more  or  Iifs  Rtgulus  may  be  re- 
duced out  of  bne  or  ihe  other,  not  only  with  regard 
to  the  crude  Antimony »  but  aifo  with  refped  to  the 
Calx  you  make  Ufe  of.    For  Inftance,  you  will  ob- 
tain, alter  the  Redufljon,  above  ^  nc  Poui^d  of  Re- 
guius^  out  of  one  Found  and  an  half  of  crude  Anti- 
mony  either  alonc»  or  roalled  with  Cbarcoal-duft  i 
vnlcfs  you  have  committed  fome  Miftake,  by  makin 
too  great  and  too  long  lailing  a  Fire,  or  by  ufing  im- 
pure Anticnony ;  iot^  by  the  firil  Methpd»  you  wiil 
prepare  pure,  unmixed  Calx  of  Antimony,  by  the 
Diflipation  of  the  nuneral  Sulphur  and  the  Phlogif- 
ton;  but  you  cannot  prepare  any  Calx  Uualy  [o 
called  by  the  fecond  Method,  that  is,  with  Charcoal- 
duft ;  bccaufe,  a  pure  Phlogifton,  that  is»  one  defti- 
tute  of  Acid  of  Sulphur,  has  been  continually  fup- 
plied,  during  the  DifTipation  of  the  mineral  Sulphu» ; 
Therclorc,  m  this  Caje,  the  reguUne  Part  canno: 
have  been  burnt  into  a  true  Calx\  bur,  being  only 
leparated,  it  hid  merely  a  falfe  Appearance  of  a  Calx: 
For,  if  you  take  this  out  of  the  roatVmg  Fire  in 
proper  1  ime,  and  expofe  it  to  a  mclcing  f  u"c  m  a 
Veflfel  %  it  does  not  melt  into  Glafs,  but  into  a  Re- 
gttlus^  not  fo  abundant  however,  as  if  freJh  reducing 
l*owdor  had  been  added.    Buc,  it  is  always  proper, 
when  you  are  to  prepare  an  abundant  Regulus^  or  a 
fine  Glafs,  to  chufe  that  Part  of  the  crude  Antimony, 
which  in  the  running  down  {Proc.  LX.)  got  into  the 
Jo/.cr  i'arc  of  the  Recipient  j  for  it  is  purer,  more 
reguliP'^,  and  leis  fulphureous;  whereas  that  m  the 
upper  Part  proves  lefs  reguline,  and  more  fulphureous 
and  terreftrial :  On  which  Account  it  appears  lefs 
compact  and  fliinlng  than  the  lorcgoing,  and  much 
iightcr,  bccauic  full  of  fmall  Bubbles. 

2.  Before  you  reduce  the  Calx^s  made  by  a  Detona- 
tion with  Nitre,  you  muft  previoudy  edulcorate  them 
perltiily  :  Otherwife,  you  obtain  a  much  Itflcr 
V^uantay  of  ReguluSy  with  rcgnrd  both  to  the  crude 
Antimony  and  to  the  Calx  itfetf  ^  becaufe>  when  you 

add 


Assaying  Metals,  363 

add  a  Phlogifton^  the  vitriolated  Salt  adhering 
to  it,  turns  to  Liver  of  Sulphur,  which  diflTolvcs 
tlic  Reguhts^  and  in  great  Part  retains  it  joined 
to  ufclf.  Nor  can  you,  however,  thus  obtain  fo 
much  Regulus^  as  when  the  Calcination  is  made 
either  by  it(clf,  or  with  only  adding  a  Phlogifton  • 
For  during  lb  viokn:  a  Detonation,  a  great  Quan- 
tity is  flung  out  of  the  Veikl,  or  vanifhesaway  tnco 
Fumes  :.Berides,  fome  Part  of  the  reguline  Subflance 
is  alfo  waihed  off  along  ^rh  the  Salt;  which  is 
very  pliin,  when  you  pour  wine- Vinegar  upon  the 
the  Water  wl^erewith  the  Edulcoration  has  been 
made :  By  Means  of  which,  you  pitcipitace  a  fed 
Powder,  called  Sulpbmr  Anrafumy  which  is  compofcd 
of  the  Sulphur  of  your  Antimonyjoined  totheSemi- 
metallick  Part.  For,  the  Phobgifton  of  the  crude 
Antimony,  is  not  totally  confumed  by  an  equal  Weight ' 
of  Nitre:  But,  if  you  add  twice  or  thrice  as  much 
Niire  i  then  indeed,  it  is  totally  confumed :  How-  . 
ever,  a  Semi-mctallick  Part  remains  fo  ftriftly  united  ' 
with  the  Salt,  that  it  runs  through  the  Filters.  As 
this  laft  part  is  obtained  out  of  the  warm  Diffolution, 
in  tiic  fam-  Manner  as  the  Lac  Sulphuris  and  the  SuU 

£hur  Auratum  are  got  by  Precipitation  j  it  has  been 
ut  improperly  called  fixt  Sulphur  of  Antimony:  For 
it  is  deprived  of  all  inflammable  Matter,  on  which 
Account  it  is  of  a  white  Colour.  It  is  for  the  fame 
Reafon,  that  the  Sulphur  c^led  fixt  Suiphur  of  An* 
timony,  being  melted  with  a  very  ftrong  Fire,  turns 
into  Glaft,  of  a  nwch  lighter  Colour,  and  Icfs  vi6. 
Jent  ill  its  RfFcfts,  than  that  which  is  made  of  Croats 
of  Antimony,  becaufe  it  is  almoll  the  fame  as  Glafs 
made  with  (Mx  q{  Antimony  procured  without  tny 
Addition. 

3.  From  what  has  been  faid  the  Reafon  is  plain, 
why  fimple  RcguUs  of  Antimony  is  prepared  with 
fome  Lofs  the  ordinary  Way,  For  a  Mixture 
of  Tartar,  Nitre,  and  crude  Antimony,  detonates 

in  a  ilioiij^  melting  Fire  ;  but  fci^cs  upon  the  Nitre, 

which  reduccscbc Phlogillonof  the  i  arur asweli  as  ilie 
1  '  mineral 


I 

L>iyui^LLi  Google 


3'4  7;&^Art  of  \ 

n^incral  Sulphur:  for  this  Reafon  the  riiineral  Sul- 
phur is  not  iniirely  confumed  :  And  it  it  were,  the 
'  Acid  of  it  detained  by  the  alcaline  fixe  Salt  here  pro- 
duced with  ir,  aud  joined  with  the  Phlogifton  of  the 
Taiiar,  would  i^evcrihelcfs  make  a  copious  ficpar 
Sulphuris^  whereby  a  great  Deal  ot  the  Regulm  would 
be  retained.    This  appears  evidently,  ii  you  add  to 
inc  Scui  ia  half  its  Quantity  of  Filings  of  Iron,  and 
melt  it  a  kcond  Time :  For  tlien,  the  Kegulus  re- 
maining in  the  Scoria,  will  iubOde  to  the  Bottom  of 
the  Cone.    Likewife,  a  great  Deal  of  Sulphur  Aara- 
turn  is  precipitated,  if  tiiis  Scoria  is  edulcorated  with 
warm  Water,  aiui  \  iiitgar  poured  upon  the  DiiTolu- 
tion.  A  great  Quantity  of  reducible  Flowers  is  aUb 
jejeded  during  the  Detonation.  And  as  the  Mixture 
mud  be  put  at  fevcral  Times  into  the  Fire,  an^:  vr.-^ 
be  left  the  longer  in  it,  :hc  Veflel  being  mean  while 
open    a  great  Deal  of  this  volatile  Setni-metal  is 
confumed,  and  on  this  Account  there  remains  but 
a  very  fmall  Part  of  the  Rcgulus^  at  ihe  Buiiuai  uf 
the  meiiiiig  Cune; 

PROCESS  LXIII. 

The  Prccipitatiov  of  Regulus  of  Annmony^  ^ub  Adctab 
(P.  1.  §  147.  Coroll.  3.)  Iron  is  taken  for  wExmftpU^ 

APPARATUS. 

J.  U  T  ore  Part  of  Iroanot  rufty  into  a  Crucible 
I;  made  thoroughly  white-hot  in  a  Wind  Fur- 
nace. But  you  mull  chufe  Bits  of  Iron  not  very 
li.ick,  for  Inilancc,  fn-jali  Plates,  Nails,  or  even 
frclli  Filings.  Wlicn  the  Iron  is  perfcftly  white-hot, 
add  to  it,  the  double  Quantity  of  crude  Antimony 
at  feveral  Times,  left  the  Veffd  fliould  break  afun- 
der  by  the  too  ludden  Application  of  a  cold  Body: 
You  will  fee  your  Iron  dilfoived  by  the  melted  And- 
toony :  This  done,  add  to  it  at  difFcrcnt  Times,  of 

Nitre, 


Assaying  Metals,  36/ 

Nitre,  or  of  any  fixt  alcalinc  Salt  whatfocvcr,  a 
quarter  Parr,  with  xcfpcA  to  the  crude  Antimony  ; 

e  all  thefe  Things  in  the  Fire  for  a  few  Minutes 
more,  that  they  may  melt  very  thin  together  j  then 
pour  them  into  a  melting  Cone,  in  which,  by  ftriking 
it,  the  whole  reguitne  Mafs  contained  in  the  crude 
Antimony,  will  fobfidc:  Separate  the  Scoria's  which 
will  be  hard  :  Expofe  them  to  a  free  and  lumewhat 
moift  Air,  and  in  a  few  Days  they  will  of  themfclves 
fail  into  a  Powder. 

2.  Put  the  Rigutus  a  (econd  Time  into  the  Cru- 
cible, add  to  it  one  quai  rcr  Fart  oi  frcili  crude  Anti- 
mony, cover  the  Crucible  with  a  Tile,  and  melt  the 
Matter  with  a  Fire  not  violently  excited  :  When  the 
whole  is  in  Fuiion^  add  at  leveral  Times  one  fixth 
Part  of  Nitre,  or  very  dry  fixt  alcaline  Salt,  and  a 
few  Minutes  after  pour  out  the  Mafs  well  melted. 

3.  The  Rfigulus  may  be  melted  a  third  or  a  fourth 
Time  with  a  very  little  Nitre :  This  will  detonate, 
and  at  the  fame  Time  aflume  a  rcfraftory  Nature :  If 
at  lad  you  ufe  the  ftrongeft  Fire,  your  Regulus^  when 
poured  out,  will  be  finally  Marked  with  a  Star,  buc 
a  great  Portion  of  !t  will  be  confumed  by  the  Nitre 
and  the  Fire  in  thefe  laft  Fufions. 

"The  Ujc  and  Reafons  of  the  Procefs. 

I.  If  you  precipitate  Reguhisof  Antimony,  with 

Metals  {Part  1.  §  147.  CorclL  3.)  you  will  liavc 
the  Whole  of  it  wiiho.ic  any  Lof^i ;  but,  it  will  be 
tainted  by  a  confidcrable  Mixture  o\  the  precipitating 
Metal :  But,  a  greater  Quantity  of  the  Metal  joins  to 
it,  as  the  Adion  of  the  Sulphur  upon  it  is  (lower,  and 
as  the  Sulphur  itlell  melts  more  eafily  with  the  Regu- 
lus  of  Antimony.  Thus,  in  every  Precipitation  t  y 
Fufion  of  Metals  by  Means  of  other  Metals,  the 
precipitated  Body  partakes  of  the  |  lecij  i  ating  one, 
except  L;.ad  alone,  to  which  the  Tror.  rliat  precipitates 
it  never  luixcs^  l3eraure  borh  iheie  Mefr^.k  d  >  not 
diiToIve  each  other  in  the  Fire.    1  he  firil  Scoria 
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which  is  produced  in  the  prefent  Cafe,  is  Iron  dif- 
folved  by  the  Sulphur  of  Aniiraony;  for  which  Rcat- 
Ibn  this  Scoria  is  of  a  very  hard  Nature,  and  very 
difficult  to  be  feparatcd  from  the  Regulms.  To  make 
it  fcparate  eafily  you  mud  add  an  alcalme  Salt,  or  al- 
calelccnt  Nitre,  whofe  Acid  is  expelled  by  that  of 
Sulphur:  This  Alcali  diiTolves  the  Scoria,  and  makes 
it  IbU  and  difroluble  by  the  Moiftyre  of  ihc  Air. 
Likewife,  the  Hepar  Sulpburis  produced  in  the  Ope- 
ration docs  alfo  efficacioufly  diflblvc  the  precipi- 
tating Iron^  and  retains  it  united  to  icfelf,  left  the 
Part  of  it  which  is  diffolved  by  the  Sulphur  fliouid 
again  unite  itfelf  fo  eafily  to  the  Regulus  of  the 
Antimony. 

2.  A  fecond  Fufionis  made  with  crude  Antimony 
and  Nitre,  or  with  frelh  alcaline  Salt,  to  the  End 
that  the  Iron  remaining  in  the  Regulus  may  be  fur* 
thermore  feparated.  For  Inftance,  the  Regulus  which 
t%  much  more  refraftory  in  the  Fire  than  the  crude 
Antimony,  is  diflblved  by  the  Sulphur  of  it,  and  at 
the  fame  Time  this  Sulphur  meeting  the  Particles  of 
the  Iron  contained  in  the  Regulus^  and  having  aban- 
doned the  reguline  Portion  of  the  Antimony,  joins 
with  them  •,  when  joined,  makii^g  a  lighter  Mafs, 
it  is  caft  up  at  Top,  and  forms  a  Scoria,  in  which  a 
great  Deal  of  Antimony  is  adherent,  tor  want  of  a 
precipitating  Body.  The  Salt  added  over  and  above 
has  the  fame  Eeffedl  as  N^  i.  But,  it  is  eafy  to  con- 
ceive, that  in  this  fecond  Fufion,  the  Regulus  is 
tainted  with  fome  fmall  Quantity  of  Sulphur. 

3.  To  confume  this  Sulphur  intirely,  it  is  neceffary 
feveral  Times  to  repeat  the  Fufion  ;  which  is  not 
made  fo  well  with  alcaline  Salt,  as  with  Nitre :  For 
the  latter  being  flung  upon  a  Regulus  boiling  by  the 
Violence  of  the  Fire  detonates  with  tlie  Sulphur  that 
lies  hidden  in  it,  and  at  the  fame  Time  becoming 
Alcaline  by  the  Strength  of  the  Fire,  it  alTumes  a 
rcfradory  Nature,  which  is  increafed  by  a  falc  like 
Tartar  vitriolate,  which  is  produced  by  the  Acid  of 
the  Sulphur,  and  the  alcaline  Pair  of  the  N  tre. 

Nor 
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Nor  is  the  pure  Phlogillon,  that  forms  the  Re^ulus^ 
Utt  ivom  the  Farce  of  the  Nitre :^  Wherefore,  a 
great  Desl  of  the  Reguku  is  calcined,  and,  together' 
vkh  the  very  ftrong  alcatine  Salt  here  produced,  is 
changed  into  a  Giafs,  whirh  being  intermix^  with 
the  Scoria's,  is  the  Caufe  of  their  amber  or  fatFron- 
CoJour:  This  Colour  is  commuaicaccci  to  GlaflS»  hf 
Arienick  and  the  Cak  of  Antimony,  unkfs  they  zrt 
burnt  tco  long  in  the  Fire.  Thofe  who  repeat  the 
FuQon  icveral  Times  with  Nitre,  at  laft  confume  the 
Regulus  to  no  Furpofe,  becaule  that,  which  remains 
in  the  End,  never  becomes  malleable*  Nor  does  (he 
Prefence  of  mineral  Snlphur  at  all  require  a  frequent 
Repetition  of  the  Woikj  ior,  nothing  of  it  can  be 
^cwed  la  a  He^uks  once  or  twice  puritied, 

OF  BIS  M  U.TH^ 

PROCESS  LXIV. 

Tie  mliim  Bifmuib  M  §f  Us  Ore. 

AP  PARAXU  S.^ 

1. 13  Ifmuth-Qre  may  be  melted  with  the  fame  Ap- 

JI3  P^^suM  for  the  melting  crude  Antimony 
out  of  its  Ore  {Prcc.  LX).  • 

2.  The  very  fame  may  be  done  in  the  melting 
Furnace,  if  you  fet  it  upon  its  Bottom  with  the  Bed» 
and  a  Recipient  outwardly  applied  to  it  (Proc. 
XXXV).  In  this  Apparatus^  you  mull  break  your 
Ore  in  fmall  Bits,  and  mix  it  by  Virata  with  Charcoal, 
or  with  very  foft  broken  Pieces  of  Wood.  But, 
your  Bellows  muft  be  loaded  with  a  very  fmall 
Weight,  that  their  Blail:  may  be  ve.y  gentle-,  nay, 
the  Fire  may  even  be  fufTieit  ntly  excited  for  this  P  u- 
^fion  without  Bellows,  by  putting  only  the  Cover  and 
the  Funnel  at  Top  of  the  Furnace :  For  Bifmuth  will 
not  bear  fo  jjreat  a  Fire,  to  make  its  flony  Mairist 
•  turn 
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turn  to  Scoria.    The  Ore  being  thus  run  down  into 
the  inward  Bed,  muft  be  ftirred  now  and  then  with 
a  Poker,  that  the  fmall  interfperfed  Grains  of  Bit 
much  may  be  driven  out,  and  run  into  the  outward 
Bed,  where  they  join  with  the  reft  into  a  R^uIhs. 
When  the  femi-Metal  is  melted,  take  away  the  Dro/s, 
with  a  Sort  of  wooden  Scraper  or  Hough;  And 
removing  the  Body  of  the  Furnace,  take  the  Ore  re- 
maining in  the  inward  Bed,  and  excinguilh  ic  in  a 
Veflel  full  of  Water,  and  then  walh  off  and  rejeft 
the  fmalleft  Particles,  colleding  only  the  larger  Ones, 
to  melt  them  together  in  a  gentle  Fire. 

3,  You  may  alfo  run  down  Bifmuth  in  an  earthen 
6t  an  Iron-Veffel.  Fill  this  with  your  Ore  broken 
in  fmall  Pieces,  and  make  a  wood-Fire  all  round  : 
And  thus  you  will,  by  the  fame  Method  as  before, 
cafily  obtain  Bifmuch  out  of  a  fufiblc  Ore,  efpecially 
out  of  a  rich  one.  •  . 

4.  You  may  alfo  Beat  your  Ore  to  a  very,  fine 
Powder,  with  the  black  Flux,  Sandiver,  and  com- 
mon Salt,  in  a  clofe  Vcfl'el  like  the  Ore  of  Lead  or 
of  Tin,  and  melt  it  in  a  middling  Fire,  having  a 
Draught  of  Air :  But,  as  this  fenii-Metal  is  de- 
ftruftible  and  volatile,  you  mull,  as  quick  as  pof- 
fible,  apply  to  it  that  Degree  of  Fire  which  theFlujj 
requires  to  be  melted,  and  fo  foon  as  it  is  well  melted, 
the  Vefiel  muft  be  taken  out  of  the  F'ire,  and  when 
it  is  grown  quite  cold,  and  broken,  you  will  find 
your  Re^uluj,      ,       yi  •        fv,  -nH  • 

The  Ufc  and  Reafons  of  the  Procefs, 

1.  Bifmuth  is  found  in  its  Matrix*s^  either  pure 
and  in  a  Semi-meiallick  Form,  or  in  a  State  of  Ore, 
when  Arfenick  is  joined  to  it:  And  as  thirs  femi- 
Meral  is  at  the  fame  Time  moft  fufible ;  on  this 
Account,  it  does  not  want  the  Afliftance  of  any 
melting  Menjlruum^  or  of  any  reducing  Fhlogifton  > 
but  may  be  run  down  out  of  its  Ore,  by  only  a  fim- 
ple  Fufion,  and  wiih  a  gentle  Fire.    If  there  is  any 

fmall 
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fmall  Quantity  of  Arfeaick  in  ic,  thf  free  Air  tnd 
Fire  diffiptte  it*   Bot  yeu  ctn  uft  this  Fufioo,  oolf 

with  rich  and  vcfy  fufiblcOrcs. 

2.  If  the  Ore  is  very  refradory,  and  the  defircd 
femi^-Mecai  lies  hidden  lo  a  ffnaJi  Quantity,  within 
very  fttrrow  Interftices,  then  a  Fire  fomewhac 

flronger  is  required,  that,  being  more  attenuated,  it 
may  extricate  itfelf :  Bur,  in  this  Cafe,  it  will  be  cn- 
Itrely  diflTipaied,  unlefs  you  apply  to  it  a  fmoakici^ 
reducing  Fire,  which  muft  be  at  the  fame  Time  mo> 
derate,  and  in  fome  Meafure  confined  from  it.  For 
as  Biiinuth  is  eafily  reduced  by  tl»e  i'hlugiilon  of  the 
Fuel  of  the  Fire»  it  is  alio  foon  diifoived  into  Fumes 
and  fublimed. 

J.  You  will  obtain  a  much  greater  Quantity  of 
Bifmuih,  if  you  melt  your  Ore  with  the  black  Flux^ 
Sandiver,  and  common  Salt,  in  dole  Vcffcls:  The 
Reafon  oif  thift  that  the  Mairix  qf  fiifmuth,  or  of  itt 
Oic,  is  fooner  dilTolved  than  vitrified  by  the  Force  of 
the  Sails :  Wherefore,  the  Particles  of  Bilmuth  being 
then  confined,  may  be  more  perfectly  precipitated  ; 
«94iereas,  on  the  contnury,  a  great  deal  of  it  remaina 
in  the  Chinks  of  the  Matrix,  in  the  foregoing  Eliqua- 
tions;  becaufe  a  Matrix  of  itfelf  very  refractory,  is, 
by  the  Volatility  of  Bilmuth,  hindered  from  turning 
toGUfewith  Fire  alone.  Bcfides,  the  free  Adion  of 
the  Air,  being  excluded,  and  a  reducing  Body  added, 
the  fame  Quaatity  can  never  be  difTipated,  as  when 
the  Air  nnd  Fire  aift  freely  upon  it,  and  a  little  of  a 
leducing  Body  comes  to  your  Affiftance.  Moreover, 
Arfenick  is  moil  commonly  joined  in  no  fmall  Qiun- 
tity  witii  Bifmuth ;  Bui  this  (as  will  dtcerwards  ap- 
pear in  the  i'roceffcs  co  be  made  with  it)  is  reduced 
and  precipitated,  wkh  faline  reducing  Fluxes,  into 
a  Semi-metaMic'.  Regulus^  not  unlike  Bifmuth,  rrtore 
fixt  than  Arlcnick  itfelf,  fometimcs  volatile  enough, 
which,  nemthclefs,  meeting  another  Metal  or  iemU 
Mcul,  mixes  wkh  it,  and  is  6xt. 

4.  The  Cobalt  of  Arfenick  {Pari  I.  §  325),  cf  «U 
moll  every  kind,  has  fomething  of  Bifmuth  in  it : 

B  b  And 
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And  as  for  the  reft,  there  is  moft  commonly  tio  other 
Difference,  between  ibc  Oics  of  Arlisnick  and  ihqk 
of  Bifmuth,  but  the  greater  or  lefs  Propprtioo  of 
eicher  of  them  mixt  with  the  other.  But,  when  cheie 

is  but  a  fmall  Quanuiy  oi  Bifmuih,  u  cannot  be  run 
down  with  any  Profit,  though  Bifmuih  be  not  a 
I'hing  of  the  lowtft  Value.  Bur,  when  the  Capu$ 
Mortuum  of  Cobalt  remaining  aftcf  the  Roafting  of 
it,  is  ineltcd  with  Flints  anil  Ir^ot-Afh,  to  make  wkh 
it  the  Giafs  called  Smalt a  Regulus  is  produced 
much  like  Bifmuth,  tliough  different  Uota  ii  in  lome 
Meafure.    See  Part  h  §  407.  ScboU 

O  F    Z  I  N  K. 

PROCESS  LXV, 

Zink  (Part  I.  ^  14,)  isfublmcu  uUo  uicducibk  Fl^yjuh 

J.  1  b  you  put  a  few  Ounces  of  Zink  into  a  Pot, 
or  a  fdiall  earthen  Cucurbite,  and  place  this 
VtlFci  horizontally,  or  rather  with  its  Oritice  upwardsi 
in  a  reverbatory  Furnace,  fitted  tor  DiltiUations  of 
Oil  of  Vitiiol,  or  others  requiring  the  ftrongeft 
l  ire,  and  tit  to  it,  by  means  ot  an  Aiudcl,  a  large 
glaib- Recipient,  ia  iuch  iVlanner,  tliat  you  may  look 
within  through  its  tranfparent  Bottpm,  into  the 
Cavity  of  the  fmal!  earthen  Cucurbite  j  after  having 
taincd  yuia-  1  lo  .i  great  IJegree  of  Bright- 
neis,  you  will  ice  your  mckcd  Zink  fuddcnly  take  a 
Flame  oi  a  green  Colour,  and  at  the  fame  Time  a 
very  rlfick  grc  y  coloured  Smoak  arile,  which  will  be 
J  ij.ii  .1  j'urward  into  the  Kecipicnt,  like  Cobb-wcbbs 
jluLterinjj,  in  tlie  Air,  ai)d  cover  the  whole  Infide  of 
it,  and  a  liitlc  alter  l/inder  you  almoft  entirely  Ironi 
feeing  any  further.  Alter  you  have  continued  your 
Fire  lor  an  Mour  or  two;  let  the  Veffels  grow  cold. 
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and  wbep')rQKi  open  them,  a  very  thia  Fume  of  die ' 
garl?ck*ltjke  Smell  of  Arfcnick,  will  break  fortl),  and, 

vaiafli  very  foon  after.     The  Recipient  will  be:  to-* 
vcrcd  over  on  the  in  fide*,  with  a  Coai  of  very  lofc^  ■ 
impalpable,  and  light  Flowers  of  a  blui^  white  Co-' 
lour:  Btsr^-che  Aludel  will  be  incruftatecl,  pard/t 
with  the  more  ponderous  blue  Flowers,  confiding  of 
coarfer  Grains,  and  partly  with  the  folid  Sublimate 
produced  from  the  fmall  j3rops  of  melted  Zink  en- 
tirely fubtimedi  the  grey  Ftewcrs  of  the  deftrOyed, 
Zink  being  every** wfiere  intctpufed,    You  will 
tind  in  the  earthen  Veflbl  itfelf  fomcthing  dill  of  the 
Zink  covered  and  Ihelceced  as  it  were  with  a  Blifler, 
from  being  entirely  burnt,  or  fublimed:  Which  is  the 
Flowers  burrii,  anuala^oil  halt  vicriiled.    If  you  ufe 
a  Fire  fo  gentle,  as  that  the  Zink  may  not  take 
Flame  ^  hardly  any  Thing  will  evaporate  in  Form  of 
Zink'9  or  of  Flowers. 

2.  -If  ^you  Lxp;-!!'  to  a  middling  Fire,  having  a 
Diaught.ot  Air,  two  or  three  Ounces  of  Zink,  in  an 
open  earihen  Cucurbite,  Upon  a  (lone  Support,  aa 
one  pUces  a  Crucible;  Zink  takes  t^iame  much  fboner 

than  irt  a  cloic  \'cflel,  an^l  fills  the  whole  CuViiy  of 
the  VeUcl  wich  very  white  Flowers  like  Locks  of 
Woo^ :  But,  fo  foon  as  the  Veifel  is  full  with  theie 
Flowen,  fo  as  that  you  can  no  longer  fee  the  Surface 
of  the  Zink;  the  ilamc,  v/hich  was  very  bright  be-' 
fore,  gradually diminiOies,  (ill  it  atlafl  cenfes  entirely; 
fo  that  ^he  Zink  can  no  more  be  brought  to  a  Defla- 
gration,  notonly  with  the  fame,  but  alfo  with  a  ftro[ -^^^ 
er  Fire.  If  iliLii  you  ukc  uv.ay  ci-c  1  lowers  with  a 
fmall  Iron  Ladle,  and  free  the  Surface  of  the  mclrcd 
Zink  at  tlic  Bottom  of  the  VeflTel,  from  thoic 
which  covered  it;  a  bright  Flame  is  again  pro- 
duced as  before,  and  in  a  few  Minutes  the  Cavity  of 
the  VciTel  is  filled  with  Flowers  of"  the  fame  Kind  : 
If  you  continue  this  Wprk  in  the  fame  Manner ;  nt 
hit  all  your  Zink,  provided  it  was  pure,  is  refoived 
into  a  great  Quantity  of  v  ery  white  Flowers  i  nor  does 
a  great  deal  of  it  fly  away,  unlefs  the  Fire  a<fls  too 
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violently.  But  the  Flowers  apply  themfclves  prc- 
fently  to  the  Sides  of  the  Veffcl,  and  even  adhere  to 
the  Surface  of  the  Zink  xtfelf ;  nor  can  they  after- 
wards be  further  changed,  or  rendered  volatile,  by  the 
fame  Degree  of  Fire  by  which  the  Zink  has  been 
burnt  and  fublimed  ;  fo  that  by  this  Method  you 
may  prepare  Abundance  of  Flowers  of  Zink  in  the 
moll  convenient  and  neatcft  Way.  Neverihelcfs,  you 
may  alfo  adapt  Aludels,  or  only  cylindrical  Segments, 
to  the  Orifice  of  your  VcfTel :  By  which  Means  you 
will  obtain  a  little  more  abundant  and  more  fubtilc 
Flowers.  But,  that  the  Surface  of  your  Zink  may 
be  now  and  then  freed  from  the  Flowers  that  cover  ir, 
and  the  whole  Cavity  of  the  inferior  Veflcl  be  ren- 
dered free,  it  is  proper  to  make  a  Hole  at  the  Side 
of  it,  fo  large  as  that  you  may  take  out  through 
it  the  Sublimate,  with  a  fmall  Ladle,  as  was  faid 

3.  When  you  apply  fuddenly  to  pure  Zink  ibt 
ftrongcft  Fire  with  a  Draught  of  Air;  the  whole  of 
it  vanifhes:  Nor  is  it  confined  by  the  Crucibles 
being  ftopt  with  JLutc,^  For  Inftance,  if  you  put  an 
Ounce  of  pure  Zink  into  a  fmall  Crucible  covered 
with  a  fmaller  inverted  one,  flopping  all  the  Joints 
well  with  common  Lute,  and  put  it  into  a  wind- 
Furnace,  furrounding  the  whole  Veflel  with  Charcoal 
and  burning  Coals,  and  excite  the  Fire  to  its 
utmoft  Degree,  by  applying  the  Bellows  to  the 
bottom-pare  of  the  Furnace,  and  continue  it  for 
half  an  Hour,  when  afterwards  you  take  out  the 
Veffel,  you  will  not  perceive  therein  the  Icall  Foot* 
fteps  of  Zink,  or  of  the  Flowers  of  it.  The  very 
fame  Thing  happens  wi^h^jj^^^othcr  Semi-meials, 
though  not  lb  quickly. 

4.  If  you  mix  the  white  Flowers  of  Zink,  or  the 
blue  and  grey  ones  calcined  to  a  white  Colour  in  a 
middling  open  Fire,  with  common  reducing  Fluxes, 
fuch  as  are  the  black  Flux,  and  the  white  (Par:  I. 
§  162.  (^c.)  adding  fluxing  Salts  to  them,  they 
Cinnot  afterwards  by  any  Means  be  reduced  in  the 
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fame  Manner  as  the  other  Mecals  and  Semi-metais, 
by  being  expqfed  to  a  melting  Fire.  Nor  has  any 
Method  hitherto  bccrt, in  vented,  or  communicated  at 
Iqift  by  iht  Inventor,  whereby  the  Flpwers  of  Zifik 
may  be  reduced  to  a  Senni  metallick  State:  Since 
they  rather  are  fixt  fo  far  in  ilie  fire,  as  to  be  vicri- 
fied  with  Fluxes. 

5.  When  me  grey  and  bhie  Floworft  are  meiied 
with  feme  very  fufibic  Salt,  though  this  be  impreg- 
nated with  none  or  at  lead  very  little  PhlogUlon, 
you  may  obtain  out  of  them,  I  lhall  not  (ay,  reduce 
Irom  cheoi,  t  few  Grains  of  Zink*  For  laitance,  if 
you  mix  by  Trituration  the  Flowers  juft  mentioned, 
wich  Sandiver,  or  the  caiifl:;ck  alkaliac  Salt  *  which  is 
prepared  out  of  (he  inipilTated  Lye  of  Pot-afhes  and 
Quick-Unie,  and  expofe  them  in  a  Crucible,  to  a 
Fire  not  greater  than  is  necefiary  to  melt  the  Salt 
well,  and  then  take  ihem  prellntly  out  of  the  Fire, 
and  fling  the  Crucible  with  the  Salt  grown  cold  into 
a  clam  BiSoa  full  of  warm  Water,  you  will  tind, 
after  having  wa(hed  off  the  Salt  and  the  lighceft 
Profs,  a  few  and  very  fmall  Grains  of  Zink,  molt 
commonly  covered  with  yellow  Crufts,  precipitated 
b(re.a9d  there  at  the  Bottom  of  the  Vcilei,  and  not 
to  be  coileA«l  without  a  tedious  Labour.  Thele 
Grains  of  Zink,  if  not  pretty  largtr^ardly  melt  in- 
to  a  Regulus,  but  perifn  ifiiirely.  being  refoNed  by 
tbie  Fire  into  Imall  Fiames  aad  Flowers.  Bur,  you 
muft  not  for  this  Purpofe  uie  the  black  or  the  white 
Flujt,  becaufe  they  require  fo  great  a  Fire  to  be 
melted,  that  the  fmall  auJ  widely- dilperfcd  Particles 
pf  .the  Zink  are  burnt  much  (ooner  than  thoy  can 
be  precipitated  by  the  concomitant  Matters  melted 
fuffidcntiy  thin :  Which  is  very  plain  from  the  fmall 
colourcu  FJauKs  and  Flowers  that  break  forth.  Nor 
dofs  the  above-mentioned  very  acrid  Salt  bear  :hc 
Addition  of  the .  Jb'hiogUton  *,  nay,  when  already 

•  The  cauftick  Alkaline  Sa't  here  mentioned  to  be  nide  ef 
Soap  Lees  and  Limr,  s  commonly  known  by  the  nanieof  £^ 
Jm/trasiuM  i^^  Uuiiitk  (□  generally  ufcd  by  Surgeow. 
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melted,  if  you  add  the  lead  Fat  to  it,  it  immediately 

grows  folid,  and  requires  a  Fire  equally  ftrong  as  the 

black  Flux  docs,  to  be  brought  again  to  a  State  of 
Fuiion  :  And  this  kems  to  be  the  Caufe  why  Grains 
of  Zink  fo  difficultly  run  into  one  rcguline  Mafs;  be- 
caufe  this  Salt,  while  it  abforbs  the  Phlogifton  where- 
v;itli  Zink  is  full,  forms  thole  fmall  yellow  CruiU 
round  the  Gra  ns  of  the  Zink,  which  Crufts  are  dii- 
iicult  to  be  melted. 

The  Life  and  Reafons  of  the  Procefs. 

1.  1  he  Reafon  is  plain  from  this  fingular  Pro- 
perty of  Zink,  why  we  try  in  vain,  by  Pre- 
cipitation by  Fufion,  with  the  Afliftance  o^  faiine, 
oily,  reducing  Fluxes,  to  produce  Zink  from  its  Ores 
hitherto  known  in  Eurofey  in  the  l.imc  Manner  as 
we  commonly  ufe  for  other  Metals  and  Semi-nietals. 
It  is  as  plain,  why  it  can  much  Itfs  be  colle&ed  io 
the  Beds  of  the  Vurnaces  {Proc.  XXXIV),  by  a 
Scratiiication  with  Charcoal,  by  Means  i-^t  the  Vitrifi- 
cation of  the  terreltrial  Bodies  adhciciu  to  it,  and  of 
a  violent  Fuiion,  excited  with  the  Blaft  of  BeUows; 
but  ought  rather  to  be  colleftcd  and  fubltmed  {Pari  I. 
§  409.  Ct  .  )  in  Places  pretty  cold,  and  not  much 
expokd  to  the  Adion  ot  the  Wind. 

2.  Mean  whiley  the  Zink  that  lies  hidden  in  Ores, 
or  other  compound  faditiou^  Bodies,  betrays  its  Pre- 
fence  by  the  Flowers  which  it  emits  from  itfelf  when 
urged  by  a  Oronp;  Fir? ,  aixl  by  the  golden  ciiron- 
Coiour  II  gives  to  Copper,  F\)r  both  thcfc  Fffeds 
were  never  produced  by  any  other  known  Body,  as 
much  as  tan  be  collected  from  all  Experiments: 
WhcMi  lore,  wc  may  as  lurtly  conclude  the  Pre  knee 
t)f  Zink  from  them,  as  we  furely  conclude  tliat  of 
Iron  Ironi  the  Aclion  of  the  Magnet. 

3.  A  flrong  oj)en  Fire,  and  fubiimatory  Jppa-^ 
rains  (Pnrf  f.  ^  ^bz)^  are  required  to  culkcl  thcfe 
Flowers :  ilov.  L  /er,  you  mnft  with  great  Care  avoid 
the  toO'Violent  Pallage  of  ti.e  Air  through  the  Fur- 
pace,  and  ilie  leaft  Blult  of  it  through  the  fuWima- 
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f6ry  Pots :  For  the  iolteft  and  Hghteft  Flowers  arc 
diffipaccd  by  the  Jcaft  Morion  of  the  Air.  There* 
tbftf  it  proj^er  to  ofe  lai^e  Aludels :  By  this  Me-' 
th(xl  you  will  obtain  Abundance  of  Flowcis  out  uf 
Calamine,  efpecijilly  if  you  break  it  into  U\n\l  Bits 
ct  the  Size  ot  a  Fea,  and  Jay  k  in  ^ira/a  with  Chat^ 
eotl ;  tfhtn  thofe  are  confumed,  you  colle&  ic  out 
of  the  Afli^hole,  and  put  it  in  again  with  frefh  Cliar- 
coal.  Thus  it  is  lometimes  for  a  very  great  Part- 
relolved  inco  umjcs  ancj  Flowers^  according  to  its 
different  Degrees  of  Purity.  Thefe  Flowers  fiifl: 
come  forth'  bluifh^  then  more  and  more  grey,  and 
white  a:  laft.  They  are  vailly  like  the  Fk^wers  pro- 
duced out  oi  Zink  itfclt  and  called  Ni/jH  nli^um^  iVi- 
bil  gryfrum^  according  to  the  Difference  of  die  Colour^ 
which  n^verdieleft  depends  on  the  Impurities  mbcC 
with  thenn,  or  (if  the  Operation  has  been  nearly  per- 
formed) on  very  fmall  Portions  ol  Zink,  not  yet  dc- 
ftroyed,  or  trom  both  Cauies.  For,  Zink  may  indeed 
be  cDile^ked  cmv  o^chetn»  according  to  Appar.  l^K  j: 
and  if  theyaie  again:  made  red-hot  fbrafewMi- 
nutes>  they  grow  perfed  y  wljite;  becaufe  Zink  15 
not  very  conftant  in  the  Fire*  They  arc  alio  called 
Pmpb0iyx  :  And  we  ftiaU*  leave  to  oriiers  the  Care  of 
finding  out,  wbethei^ic  ts  die  fameas-die  Pmpbolyx 

of  the  Ancicncs,  and  whether  the  Spcditim  of  the 
Greeks  finds  alfo  its  Place  here  :  Bur,  whoever  has  a 
Mind  to  fift  thefe  Matters,  Jet  him  not  undertake 
ir  without  having  Recoorfe  to  Eseperrments  %  left  he 
fliould  afterwards  give  us  Words  for  Things  -,  nor 
pretend  to  reconcile  the  variou?;  Opinions  of  all  the 
Authors,  many  ot  whom  have  ituck  to  Words  much 
more  than  to  Things.^  ^ 

4.  Pcmpholyit  'MA  NibHm  (Ntl)  are  Indeed  fold 
in  Shops,  but  fcldom  genuine  :  For,  as  thcv  nrr^ 
colleol:ed  »n  fmali  Quannty,  they  arc  adulterated  m 
a  theufand  ^ii&reiu  Manners  :  While  the  feveral 
Kinda  of  light  white  Marts  the  Parget  made  of 
burnt  Spaad,  and  the  white,  fat,  Buly  Earths,  lui  li 
as  the  Fullers*€anh,  the  HeiCao^earth,  i^c.  or  even 
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compound  Mafles,  made  feveral  Ways  with 
ihefe,  both  by  Nature  and  Arr^  are  luid  icr  the 
iwhite  Nfl  of  I  he  Shops :  See  Henci^Ui  PyritoUg. 
p.  581,  Which  Frapd  is  fiocaJways  e^fily  deteded: 
Js^cverthclcfs,  it  is  often  known  from  too  great  a 
fpecilick  Gravity,  from  an  exceOive  Kuughneis,  and 
from  the  Want  of  a  quick  DiiToIucion  in  Acids.  But, 
\i  is  better  for  him  who  wants  to  bgve  trtie  genuine 
NU^  CP  prepare  ic  himfelf. 

PROCESS  J.XVL 
Itbe  Cmentation  and  Fu/ion  of  Copper  with  Zmk^Orc. 

APPARATUS. 

TAKE  of  ^ink-Ox-e»  for  Inftance,  of  Calamine 
reduced  co  Powder,  ene  f^ari  and  a  b^^^  ^nd  as 
piuch  of  comminuted  Charcoal ;  grind  them  togcr 
ther,  and  aioiften  them  Oightly  with  Wattr  :  Fill 
any  pielting  Vcffel  with  this  Mixture,  pu^  betweeii 
and  at  Top  Plates  of  the  pureft  Copper  9nef^U  ^ 
again  cover  them  with  Charcoal  duft^  and  put  the 
Whole  in  a  wind-Furnace,  covering  ic  with  a  great 
Quantity  q\  Charcoal  ;  light  them  by  flow  Degrees, 
and  then  increafe  the  Fire,  to  make  the  Veflcl  grow 
T^hite-hot  :  When  you  fee  a  Flame  tinged  with  a 
grey,  bluilfa,  or  purple  Colour  j  try  hcic  ar.d  there 
with  a  flrong  Iron- Wire,  whether  the  Copper  is 
melted  under  the  Charcoal-duft :  Which  is  done  with 
a  much  Icffcr  Fire,  than  Copper  alone  requires  ior 
ti^  Fufion  of  it:  Then  moderace  your  Fire,  that  it 
may  not  be  too  violent :  Finally,  having  continued 
the  Fufion  a  little  longer.  Jet  the  Veffcl  be  taken  out 
of  the  Fire,  that  it  may  cool  of  itfelf^  or  kt 
fhc  melted  Mafs.it  contains,  if  confiderable,  be 
poured  out  into  a  dry  and  niiddling. warm  Vcfiel: 
You  will  find,  when  you  break  the  Cppper,  that 
it  is  tinged  with  a  golden  Colour,  and  that  th« 
Weight  of  it  is  increafed  a  confiderabk  C^antity, 

one  quarter  or  one  third  Fart  of 
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ibe  Weight  of  tbe  Copper  made  ufe  of^  its  MaUea* 
bilicy  remtining  perfeft  in  the  Cold:  But  the  moit 

it  grows  hot  in  the  Fire,  the  more  brittle  it  becomes  ^ 
fo  that,  wh^  it  grows  middling  rod-hot,  you  will 
esfily  break  it  into  fimll  Bits  wicii  a  wooden  Malkt, 
or  if  it  1«  hiodled  fooghly»  baling  then  loft  alt  iti 

Tenacity. 

a.  If  Calamine,  or  any  other  Body  containing 
jZinkt  and  to  be  tried  by  this  Method,  is  full  of  a 
great  Qoantity  of  Lead,  or  of  fome  other  Metal  not 

lcparab!c  frtjm  it     it  is  proper,  that  the  Mixture  of 
it  with  pulverized  Charcoal  made  as  before  (N"^.  i), 
be  ground  vtty  fine,  that  ibme  Lute  be  mixt  with  it,*^ 
aod  that  it  be  ftrongly  j:ompafted  and  crammed  into  ^ 
a  melting  Vcffel,  to  the  End  that,  the  Plates  of  Cop-  * 
per  put  at  Top  being  melted,  they  may  not  get  to 
the  Bottoms  Tken,  yoo  muft  put  a  good  QuanHty 
itf '  Cbarcoal-^oft  upon  yoor  pMCes  of  Copper,  and 
dothe  reft  as  before:  Likcwife,  melt  the  Copper  in  a 
Fire  much  gentler  than  when  it  is  alone,  and  it  will 
bo  tilled,  though  with  ar  Coloar  fomewhat  paler, 
WOT  wttlHie  Weight    ilMie    much  inciraicNl* 

1.  In  this  Flroce6  the  Cop^r  is  penetrated  by  tins 
Zink,  in  form  oF    Vapdur,  ixOi  the  Zink  ti  fixt 

in  it:  Whicii  plainly  appears,  becaufe  when  you 
fiop  che  Paflage  of  the  Copper,  by  putting  Lute  be- 
tween, to  keep  it  from  running  down  into  Che  Mix- 
tan^nttlieBbttoiiiof  theVcjftl,nevertheIef9  Its  Con- 
fiftence,  Coloirr,  and  Cotifflrution  change  in  the  Fire, 
and  its  Weight  increafes,  infomuch  that  it  is  certam 
tbe  fuUimed  Maeer  hs»  induced  thefe  Eflte^. 
The  Charcoal^uft  doet  dfo  prevent  the  borning  of 
the  Copper,  and  hmJers  the  Zink  received  by  it 
from  bemg  ag^in  burnt  and  diflipated.  For,  if  you 
melt  tio^sd  Copper  tit  a  Crucible,  wtdiout  iiny  Ad* 
ditkm,  it  ttkea  a  bright  ffeme  altiioft  like  Zink  it- 
fell,  and  fpreads  Abundance  ot  white  Flowers  tingt  d 
here  and  there  widi  a  Cicroo-colour,  which  kerns  to 

pioceed 
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proceed  from  the  Copper  carried  away  along  with 
chem,  being  otherwifc  like  the  Flowers  produced 
(Proc.  LXV):  But,  in  this  Cafe,  a  great  Part  of  the 
Weight  of  the  Copper  is  loll  at  the  fame  Time,  and 
^he  Colour  of  it  grows  every  inftant  worfe  and  worfr. 
^^r  this  Reafon,  when  you  tinge  Copper  with  Cala- 
mine, to  get  Profit  by  it,  you  muft  try  by  Expe- 
riments, what  Degree  of  Fire  you  arc  to  ufe,  and  in 
what  Time  the  Copper  acquires  the  greateft  Weight, 
and  aflTumes  the  finert  Colour:  For,  it  is  plain  to  the 
Eye,  that  a  great  deal  of  it  alfo  vanifhes  in  Form  of 
a  thick  F  umc.  However,  it  is  obfervable,  that  Brafs 
or  Copper  impregnated  with  Zink,  being  made  mid- 
dling red-hoc  in  the  F'ire,  is  not  fo  eafily  calcined  as 
pure  Copper.  There  are  alfo  a  great  many  Differ- 
ences in  the  Calamine  :  For,  a  Quantity  of  fome  Ca- 
lamine increafes  the  Weight  of  Copper,  more  than 
the  fame  Quantity  of  fome  other  does.  The  Beauty 
and  Malleability  of  the  tinged  Metal  are  likewife  dif- 
ferent :  For,  fome  Calamine  affords  a  great  Deal  of 
Lead  and  Iron;  whereby  the  Copper  is  fpoiled  and 
rendered  pale  and  brittle  jithough  the  Weight  of  it 
is  very  much  increafed  at  the  fame  Time.  There  arc 
even  fome  Species  of  this  Stone,  that  require  a  pre- 
vious Roafting,  whereby  a  great  Part  of  it  muft  be 
difllpated,  before  it  is  rendered  fit  for  this  Ufe  j 
.while  others  may  be  immediately  made  Ufe  of. 
.  M  2.  There  are,  befides  the  Calamine,  many  com- 
pound artificial  Bodies,  which  likewife  tinge  Copper 
with  a  yellow  Colour,  and  increafe  the  Weight  of  it: 
Such  as  are  the  Cadmia  Fornacum^  or  Tutty  {Pari  I. 
§  89);  but,  all  Kinds  of  Tutty  are  not  fo,  but  thofc 
only  which  proceed  from  Zink-Ores,  or  from  com- 
pound Metals  in  which  Zink  enters:  Of  which  all 
•ihat  has  been  laid  of  the  Calamine  is  equally  true. 
A  moft  elegant  and  pure  Kind  of  it^  is  the  Tutty  ufcd 
in  the  Apothecaries  Shops :  It  is  very  ponderous  and 
folid,  rckmbling cylindrical  Segments  by  its  Figure, 
rendered  convex  and  hollow  by  the  Obftacle  to  which 
the  Vapours  have  applied  themfrlvcs,  granulated  on 
I;.-.  >o;;  the 
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rflae  QuUide,  of  a  hlaiStx  CaiQiur,  rmootb^>viiithip,  and 
.y«lk)y«  Iiforisic  dnbiiaMi  thtrtfam  mtjfaveiakoa^ 
tinre  Minerals^'  or  ftnreratrKiiKls^tff  Tutty  produced 

fiom  than,  thai  wuuld  liave  the  fame  EfFe^l:  Bur,  ic 
is  highly  probabk,  that  thdc  Nacure  is  hitherto  un- 
ikoown  to  iNy  Ixssmik  thouEmmnw^  ihetn^has 
been  negkAed  to  diis  Dayt  . 

•3.  Copper  tinged  in  this  Manner,  when  ic  prc- 
fervcs  iu  Maikability,  is  called  Bra/s  or  yellow  Cop- 
pin  and  as  it,b»  by  iu  Beautjr^  caTjf  Tradability, 
and  loag  Duration,  very  fie  do  make  Utenfils,  and 

the  mctallick  Mafs  is  fo  eafily  increafed  jn  the  mak- 
ing ot  it;  on  tiiis  Account,  a  very  great  Quantity  of  . 

kUvmade  ifticveiial£laccst  nfthen  the  nccd&ry  ingre- 
dieoci  may  be  ooaveaiomly  prepaitd. 

4.  The  Flowerf,  which  are  coUedod  during  the 
makinjir  of  Braf^  or  the  'melting  of  it  a  fccond 
1  ime,  *and  the  roaibng  of  the  Calamine,  as  alfo 
tbe  £io«ms  of  2ink  itfalf  mat  yet  indiely  iMimti 
iilcaanTe,'  -oU  ihe^SabUmaaei  pioceoding  from  Boatea 
of  the  lanic  Nature,  being  cemented  in  die  fame 
Manner  as  the  Caiamine,  that  is,  with  CharcoaI*duft 
and  Plates  of  Coppnv  aod  melted,  make  firaia  of  the 
beft 'Kindt  Bilt,-thefimM  beingismttn  aflow  Fire^ 
arc  fo  fixt,  that  in  clofc  Veffels,  and  a  ftror^g  Fire  with 
a  Draught  of  Air,  they  turn  to  a  ycliow-lh  Glafs-,  as 
i$  weU  obfcTved  by  limcid coBC&tmng  Zink  1  how-* 
entr»  he  wuld»  it  ftemi^.  have  this  uodeiftood  Dniy 
of  the  Flowers  of  it:  See  Proc.  LXV.  Jppar.  N°.  4.. 

It  h  a  wonderful  Thing,  that  Zink  itfclf  being 
plainly  inelted  with  Copper,  jobs  it  of  all  its  Mal« 
kabiUty :  As  maiy  be  cjtpemeoced  in  the  making  of 
PriocoVmetal  {PmL  i  8S):  While  being  at  the 
fame  Time  lippiied  by  way  of  Vapour,  and  lying 
^hidden  in  the  Calamine,  in  the  Sublimates,  and  in 
ibe  Fkmeia,  U  does  not  take  anvay  the  Malteabilixy. 
If  this  does  ooc  pioceed  ftMn.  tba  Conconeocr  of 

l.tad,  uccoriiing  to  i!ie  Opinion  ol  the  Author  jurt 
i)uu[ed,  or  from  a  very  intrmate  Junflion  of  tlie 

^ioL»and  Coppefi  the  Kealoo  of  ic  is  lUll  a  per^a 

Secret 


Uigitized  by 


380  ThAiLTof 

Secret.  Nor  is  the  Reafon  yet  fufficiently  evidenced* 
why  a  great  Quantity  of  excelkot  Calamine  requires 
a  previous. Roafting,  before  it  can  be  ufed  for  the 

makii^^;  of  \  unlefs  you  have  a  Mind  tu  rcnJcr 
this  ^'ktal  Jcf;,  fine  and  malleable*.  Which  Pbievsme- 
mn^  as  well  as  a  great  many  others  tailing  under  the 
Hands  of  one  bufied  that  way,  are  well  worthy  of 
being  inquired  into. 

OF  MINERAL  SULPHUR. 

PROCESS  LXVIL 

^ be  DiJHUation  of  Sulphur  out  of  the  PyriUs%  aud  oiher 

fulfbureaus  Abnerals. 

AP  PARA  T  U  S. 

BE  A  T  the  yellow  Pyrites,  or  any  other  ful- 
phureous  Mineral,  to  a  coarfe  Powder,  put  it 
into  an  earthen  Retort,  or  into  a  glafs-one  coated 

with  Lute,  having  a  long  large  Neck,  and  perform 
the  Diititlation  in  the  fame  Manner  s^iPr^e.  LVlll.) 
was  preftribed  about  Mercury.  But,  yoo  ace  n>  ob« 
ferve,  that,  if  this  Mineral  is  (b  refractory  in  the  Fire 
that  it  does  not  grow  iofc  when  made  middling 
red-hot,  you  may  make  an  Experiment  with  a  greater 
Quantity  of  it  exceeding  two  or  three  Pounds,  and 
increafe  the  Fire  more  quickly,  and  thus  perform  the 
Operation  in  a  fhorter  Time.  Of  this  Kind  is  the 
yellow  martial  Pyrites,  which  is  chiefly  the  Ore  out 
of  which  almolf:  all  the  common  mineral  Sulphur  is 
got  {Pari  h  ^  316,  347).  But,  if  it  grows  foft 
when  it  begins  to  be  red-hot,  and  the  Ore  is  inclined 
to  melr,  you  muft  put  a  fmaller  Quantity  ot  it  into 
the  Retort,  and  manage  the  Fire  moregently,  whence 
the  Diftillation  lafts  a  longer  Time :  This  the  Py* 
rites  of  Copper,  or  the  yellow  Copper-Ores  {Pari  I. 
J  369)  do  require,  as  well  as  die  coaiuiun  Lead- 
Ores  i 
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Om;  for  fo  foon  as  they  melt,  the  Exhalation  of  tfio 
Sulphur  is  in  cioie  V€0ds  almofi;  imkely  ftopt.  Ne ver- 
tMift^  thia  imowcfiiaice  may  be  remedied  in  ionoe 
Meafure,  iittflrpofittg  fome  rclhiAorf  Bodyi  that 
exhales  no  Sulphur  in  the  Fire,  though  a  muit  noc 
abforb  or  corrupc  the  Sulphur  itfcif;  fuch  «is  pum 
Sand  waOicd  ctean,  and  or  the  Nacure  of  the  Stm^ 
^called  ^MMTtte.  But  yoo  muft  avoid  aU  Stonei  of ciia 

Jime,  chalk,  or  fpaad-Kind. 

2.  When  the  Retort  has  been  middling  red-hot  fior 
an  Hour  or  more,  let  the  Veflels  grow  cold:  Ail  the 
Sulphur  cooled;  by  the  Water  will  adiiere  to  dn^  £x« 
tremity  of  the  Neck  of  the  Retort,  from  which  ie 
muft  be  melced  off,  by  a  gentle  Heat  that  does  not 
kindle  Sulphur;  or  you  may  take  it  out  by  bradL* 
ing  or  cutting  off  the  Neck|  tbeu  weigh  it. 

Vi'bc  Vfi  and  Reajons  of  the  Preafs. 

As  therean^  in  Mineiala  many  TaltiMo  Mactecs 
MMtoSlilffhur^4c3<a^  tocMM  dMCitiajioc 

always  got  pure  out  of  them,  but  often  joined  wkh 
other  volatile  Sobllances,  that  taint  it ;  which  may  be 
judg^  ^th  fonie  Probability,  fvon  io  Gotour :  For 
pure'  fiiMimM  Sulphur  ia.aiwtjrs  of  a  fine  YcUowr 
fomewhat  dei^f)er  than  the  Citron-colour  ;  but,  its  be* 
ing  of  a  red  Dye  Ihews  that  Arfciuck  has  been  fub« 
limed  along  with  it:  Suty  though  Mercury,  when  fub- 
Kmed  with  «ulphuff,  Am  likewlfe  #tfe  it  a  rcddifli 
Colour,  it  ftldom  mim^wltii  in  Howc^  if  tMa 
fhould  be  the  Cafe,  you  mav  cafily  diftinguilh  it 
from  the  ftriated  Figure  of  the  broken  Sublimate, 
from  he  grctit  Weight,  and  &om  the  Pboa  co  which 
it  hat  applied  Melf  doring;  the  Subtaatian  v  for, 

where  Cinnabar  applies  iiiclft  there  can  rtiumu  no 
Sulphur,  nor  any  Arfenick. 

2.  By  this  Dittillationt  a  moft  confiderable  i^^tan** 
tity  of  Solphur  may  begot  out  of  ^  JPy rites:  but 
there  rcnuiiis  a  very  ImaJl  C^aniity  of  the  mctallick 
4  £ari4i 
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Earth  of  Copper  and  Iron  joined  togethefi  which  muftr^ 

at  lad  be  feparated  by  Means  of  a  very  ilrong,  opcn^ 
long-Iafting  Fire,  and  by  othel*  Remedies  already 
mentioned  in  chc  Froceffes  about  thcle  Metals. 

3.  If  you  want  the  Apparatus  neceflary  for  this 
Proccls,  or  care  not  to  give  yourfelf  fo  much  Trou- 
ble, you  may  have  Recourle  to  a  plain  Koafting  ; 
and  put,  lor  Inftance,  one  docimaLbcal  Centner  into 
a  Teft  covered  with  another  Teft  inverted^  and  roafti 
it  under  the  Muffle  of  the  docimafticat  Furnace,  or  in 
a  gentle  open  1  ire  (lowly  applier^,  like  nn  Ore  to 
be  prepared  for  Fufion;  In  which  you  arc  to  take 
care,  that  the  remaining  Calx  be  not  brought  to  a: 
Fufion,  or  rendered  clammy,  by  a  gr  eater  Heat  than 
it  can  bwar  :  This  clone,  if  it  cealt  s  lu  fpread  an  un* 
pleafant  fulphurcous  Smell;  let  it  grow  cold,  and 
weigh  it,  to  know  bow  fliort  it  falls  of  one  Centner: 
"Which  Deficiency  will  be  the  Quantity  of  Sulphur 
that  wab  in  the  Ore.  But,  it  is  proper  that  yuu 
fliould  V.now,  either  from  the  outward  Appearance, 
or  from  the  Smell  which  your  Ore  emus,  chat  it  is 
indeed  fuiphur  Ore,  or  that  Sulphur  is  at  Icaft  prevail* 
ing  in  it ;  becaufcall  volatile Subftanccs  occafion  a  Di- 
minution in  the  Weight  ot  Ores,  by  roafking:  Nor 
will  you  be  as  fure  ot  the  Purity  of  your  Sulphur, 
and  of  Courfe  of  the  Quantity  of  it  when  rectified, 
as  if  you  had  collcfl:ed  the  volatile  Part  itfclf- 

4.  Vou  may  knuw  bituminous  Minerals  (P^i//  I. 
§  318.  tffrj  from  the  Flan.c  which  they  take 
in  the  Fire,  Uom  a  thick  iooty  Smoak,  which  mi- 
neral Sulphur  never  emits,  and  from  their  ofFenfive 
or  plcaiant  Smell  :  They  niay  alfo  be  tried  with 
greater  Exa^'tnefs,  by  Dillillatiou  out  of  a  Retort, 
in  feverai  Degree^  of  Fire. 


PRO- 
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P  H  O  C  Ki^A  JLXViiL,     •  • 
Sflir  rc£Iifjin£,auJ  jubHming  ^uic  Sutler- inffL  - 

AP  f  J  R  At  fl..e.,r.n\ 

PUT  your  Sulphur  again  into  a  Rctorr,  having  a 
wide-ojpenN^  cui  oti  iiipfter  ;  (to  ic  may  not 
be  eafily  ftopt,  nor  the  IcMHOikf  of  itretcb  thr  We*'  * 
tcr  in  the  Recipient:  Let  the  Joints  be  ftridly  ctefed- 
with  Lute,  and,  with  the  lan.e  Api\iratus  as  in  the 
foregoing  JProgsl^ .  repeat  the  Diitiliationy  whic^ 
may  alfo  be  very,  well  made  ia  the  Saod^bat'h*  Biit»T 
you  muft  ufc  a  Fire  mtK:h  gentler  than  in  Pw. 
LX\'II;  nor  mull  tiic  VefiH  be  red-hot  in  the  End; 
but  you  muli  cominue  the  fame  Degree  of  Fire^; 
by  which  the  upper*Part  of  the  Recipietit  which  is- 
void  of  Water  is  darkened,  and  the  Sulphur  begins- 
to  diftil  from  the  Neck  m  the  Retort;  bccaufc  Sul- 
phur, once  eypeikdi ^^,of  its  Mairix'ib}f  a  itrong, 
Fire^  when  atone^ciumat  beaf  the  beatiogred^iiMc^^ 
the  Veflel:  The  Sulp|iur  will  diftil  pure;  becaufe  it 
has  dcpoHted  at  the  Bottom  of  the  Ktrcurt,  what  it 
had  broi^t  along  ^uh.it  the^rft  Tune,  from  tiie 
fixt  Part  of  the.  Ore  which  is  isetallick,  and  from 
the  Arfenick  (unlefs  it  is  urged  by  too  violent, a. 
Firej  Lccaufe  a  Rclluuc  more  fixe  than  Sulpiiur  re- 
mains^ which  fixes  Midi  more  ilrongiy  with  fixt 
Bodies.   This  Refidue  is  called  Scoria  of  Sulphur» 
in  German  ^cljtoeffeUfcljlacfec,  or  Drofs  of  Sulphur. 

2.  If  )uu  Will  have  vt'iy  pure  Flovm  oi  Suip».ur, 
put  bulphur  into  a  wide  Cucurbice,  or  an  IrOi^i'ot» 
put  upon  this  an  Alcmbeckt  or  another  VeiErl  tn« 
verted  and  very  large,  and  ftop  the  Joints  wicb 
Lute  :  1  lica,  bury  tlic  inferior  Veiivi  that  co:  rains 
the  Sulphur  fo  deep  ia  a  Saad«bath,  thai  the  baud 
may  be  about  as  high  'as  the  melted  Sulphur ;  or 

put 
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put  fmall  buroiog  Coals  round  the  Yc&i^  as  it  ft 
upon  the  Pavement  of  the  Hearth.   Let  the  Heat 

you  apply  be  not  greacer  than  what  is  rcquirtd  to 
melt  the  Sulphur^  aod  cootinue  ic  fuch  for  ieveral 
Hours,  that  is,  according  as  the  Quantity  of  Sul- 
phur is  great,  and  ihc  Vcflcl  wide:  AU  which  Things 
muft  be  determined  from  Experience.  You  may 
alio  try  whether  the  Sulphur  is  melted,  and  how 
much  of  it  reaiains;  by  boring  a  fmail  Upk  in 
Top  of  the  AJembeck,  or  in  the  Bottom  of  thtispperr 
Veffel,  not  exceeding  the  Size  of  a  Pea,  through 
which  you  may  introduce  an  Iron- Wire,  to  the  very 
Bottom  of  the  Yciicl  that  contains  the  Sulphur, 
However,  take  as  much  Care  as  po(ribly  you  can, 
not  to  blow  any  Air  in  with  your  Month,  through 
the  Tobacco  pipe,  if  you  make  this  Trial  with  one  : 
l-or,  if  the  Fire  is  a  little  too  ftrong,  the  Surface  of 
the  melted  Sulphur  iinmcdiatcly  takes  Fiame^p  and  by 
this  Means  the  Vapours  of  it  moving  upwardbi  break 
the  VelTels  afunder  with  great  Notfe,  and  with  ibntie 
Danger  to  thofe  that  ftand  by.  If  the  greateft  Fare 
of  the  Sulphur  is  fublimed,  remove  the  Fire,  and 
when  the  VeiTels  are  cooled  a  littfe  and  then  opened, 
you  will  find  in  the  upper- one,  and  in  the  Brink  of 
the  inferior,  light,  foft  Flowers  of  Sulphur,  of  a  fine 
yellow  Colour,  having  the  Charafterillicks  of  per- 
feft  mineral  Sulphur,  and  made  perfedlly  pure  by 
Sublimation,  I'bere  remains  at  the  Bottom  the  icn^ 
pure  Sulphur,  which  muft  be  taken  out  of  the  Pol 
It  ill  warm  *,  bec4ufe  it  adiieres  ilion^ly  to  it,  when 
grown  cold. 

SHkUfeand  Rtafom  of  tbt  Pncrfs. 

T.  Sulphur,  when  it  is  for  the  firft  Time  expelled 
out  ol  the  pyritok  Ore,  being  agitated  by  a  itroog 
Fire,  carries  fomc  Copper  and  Iron  away  with  it : 
But,  a  greater  Quantity  of  thefe  Metals  diftil  along 

with  the  Sulphur,  as  the  Ore  is  more  arfenicaU  be- 
caufc  Aricaick  is  more  rapacious  than  Suiphur,  and 

paiTes 
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pafles  wuh  cbc  SuJpliur,- chiefly  \n  the  End  of  the 
DiftiilatUmf  ^ben  a  fttohger  Fife  h  tBid.  ^  This  ap- 

pears  piainly,  when  yon  urge  with  a  ftrong  Fire  t!ie 
Refiitue  which  remains  in  the  Recorc  after  the  re(5li- 
ficftcioni  for  th^i  a  tninQ^rent  red  Arfenick,  and 
«  red  aiKl  yfllow  AHenitk,  *are  fublitneit  and  come 
over.  The  CupuC  Moriuum  which  tlirn  rc.-v.alns, 
being  roallecl  in  a  dole  Crucible,  in  4  violent  Fire,  is 
ia  gieac  Part  actra^M  by  the  Load^ftonc  applied  to 
ir,  and4iriMo  yott  extrac  t  Quantity  oPn  fomewhat' 
grcaur,  it  may  with  the  white  Flux,  Glafs,  Sandivcr, 
or  Borax ^  be  red  uce  d  i  n to  a  Rtguius  0  f  I  ro  n  (  Prcc,  L I V . ) 
but  briccte,  Md  ^ftill  contaiiiihg.  t  licde  Sulphur.  The 
Copper- bemys^itrei^  you  roaft  gently  the 

MorSMMm,  then  e..^  jfe  ie.to  the  Air  for  fomc 
Days,  and  then  extract  it  with  Water:  For  Caix  of 
Copper  may  foaittinrtes  be  preciphated  out  of  this 
Water,  bf  fMlttng  in  it  Phitcsttf  poro  Steel,  which 

Calx  ui'.i:!  likcwilc  be  rctiiiccd  to  a  Reguhis  {Prcc. 
XXXVlii).  As  then  this  is  done  in  clofe  Veil  els, 
and  in  a  (low  Fire  gradUirily  increafed,  ic  is  ielf- 
cvsdanii^  - that  the  fame  fac^ds  fttll  t^uch  better  in 

an  open,  ftrong  F^ire,  ll^dJcnly  applied,  luch  as  is 
ufcd  by  Ailliytis  ia  the  rualting  oi  iulphureous,  py- 
riioie,  arfenical  Copper- Ores,  of  which  wc  have 
^  fpolcen  (Phwr.  XXXIX).  ButtheredofS  not  remain 
an  equally  greac  Pore  on  ut  Caput  Mcrt'mm  from  all 
Sulphur:  But  \{  Sulphur  is  expelled  Ovit  of  a  fmall 
Qttaoucjr  of  0«  that  has  once  un^iergone  a  flow  gen- 
tle Fire  ii^  a-Rtiort  %  a  very  fmall  Portion  of  it  is 
gotten  :  Yuu  obtain  more  of  it,  when  a  greater 
K^antity  of  Sulphur  is  expelled  haftily. 

a.  ic  haa  bten  imagined  thar  there  were  f:^  ral 
different  Species  of  Sulphur,  from  the  fcvcral  Misc- 
cures  of  tl.  ie  hc:e:  jgeneoos  Matters:  For  all  pure 
Sulphur  IS  ever  one  .'.nd  the  fame.  For  Inflance, 
4bi  gMin  €^Uured  ^ttifkur  both  tranjponnt  md 
cpaq  ,  ike  fti  SulphttTy  ibe  ermige-cohvred  cne^ 
the  rv.by  CG^QureJ  oH't'h'dTy  and  the  ruby  coloured 
ArjmcHt  arc  aothuig  but  Sulphur  gad  Arlcnick 
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mixt  in  difi'crcnt  Proportions,  and  caikd  by  different 
Names.  LikcwUe,  the  white,  grey»  ant)  afh  Co* 
lours,  i^c.  of  Sulphur,  depend  upon  the  varioos 

Mixtures  ot  Earths,  pardy  inetallick  and  partly  un- 
nictallick,  with  the  lame :  Its  very  Confidence  is  on 
the  fame  Account  changed  to  fucb  a  Degrees  that 
ynu  can  hardly  judge  from  its  outward  Appearance^ 
tliac  iL  is  tor  the  grcateft  Part  Sulphur.  This  may 
hif  f(cn  in  the  Sulphur,  which,  during  the  Roafting 
of  pyritoi'e  Ores  made  in  a  half  fufFocaied  Fire,  runs 
fometimes  between  the  Bits  of  the  Ore,  and  being 
collefted  when  grown  cold,  is  called  in  German 
JDrOft-fcljtoCfcl»  Sulphui"Vi\jC^  or  native  Sulpiiur,  ii 
iikewifc  found  under  various  Forms.  But  you  will 
eafily  find  out  by  a  gentle  reflifying,  what  Body  is 
mixt  with  the  Sulphur  in  any  Cafe  whatever* 

'  3,  Whenever  you  reSify  and  fublime  Sulphur,  it 
does  not  always  lulTcr  an  efTcntial  Change;  but  re- 
mains uncorrupted  in  a  dole  Fire:  But*  when  oily, 
fat,  alkaline,  andfuch  like  Matters  are  joined  to  it, 
Texture  of  it  is  deftroyed.    The  combined  Adbions 
of  too  free  an  Air  and  of  the  Fire,  cicftroy  \i :  Be- 
fides,  in  an  open  Fire,  the  inflammable  Part  of  it 
takes  Fire,  and  is  coniumed.    Wherefore  the  acid 
faline  Part  being  a  fecond  Time  difingagcd  is  by  the 
burning  Phlogifton  refolvcd  into  a  moft  fuffocac- 
ing  j^'ume,  and  a;^;iin  is  very  greedy  of  Water,  which 
it  intireiy  rejefted  in  its  Conjundion  with  the  Pbio- 
gifton.    Whence,  this  Acid  may  then  be  alfo  very 
well  colledlcd  by  Means  of  Water  or  of  its  Vapour, 
not  being  intireiy  difpoled  of  itfclf  to  gather  into 
large  Drops,  and  apply  itfelf  to  the  Sides  of  the 
VcUeis.    I'his  acid  Fume  of  inflamed  Sulphur,  is 
commonly  cvlledted,  by  putting  a  Bell  or  a  large 
Alembick  over  it,  and  is  called  Sfiritus  Stdpburh  per 
Ccvipiiuanh  Spirit  or  Oil  of  Sulphur  by  the  BclK 
But  ic  is  mod  conveniently  collected  by  the  following 
apparatus.    Take  a  Cucurbite,  as  large  as  you  can 
find  it,  not  yet  cut  off  at  Top,  and  with  a  hard, 
cutting,  lharp  Fliutj  mark  in  the  Belly  of  ic  a  fquarc, 
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(Ibloiig  F^re,  four  Inches  bcoad,  and  diroe  Inches 

high,  dewrbufljr  applying  to  it  the  acute  Angle  of 
the  Stone  in  fuch  MaiMicr,  chat  it  may  in  all  us  Traft 
iograve  a  deep  Jburrow  in  the  Gials;  I  his  done, 
touch  every  Point  of  the  faid  Furrow,  with  a  ftrong 
red-hoc  Irbti  Wire:  By  this  Means,  yon  will  cut  off 
,  fvom  the  Cucurbite,  a  Piece  of  Gkfi  Ijkc  the  circuai  * 
fcribed  Figure.  Put  tlus  Cucurbite  under  a  Chimney 
that  carries  Smoke  well^  and  in  fuch  a  Situation,  that 
the  Hole  npay  be  forwards,  and  the  Cucurbite  in- 
clined fatck^ards  a  finiA  Matter,  and  pour  into  ic 
one  or  a  few  Ounces  of  warm  Water:  Then  intro- 
duce a  fmall  iballow  wide  China^^Vei&l  fuli  of  pure 
Sulphur,  through  the  Aperture  madem  die  Beily  of 
the  Cucortme,  and  let  this  Sulphur  on  Fire  whh  a 
Thread  dipt  in  Brimllone:  When  the  whole  Sur- 

.  face  of  ic  is  on  Fire;  put  a  Plate  of  Lead  againft 
this  Hoie,  that  it  may  not  admit  more  Air  than  is 
lieceflarjr  to  ouintain  the  Flame.  -The  acid  Spirit  of 
Sulphur  will  apply  itfclf  to  the  Side  of  the  Cucur- 
bite, made  moilt  by  the  warm  Water,  and,  running 
again  to  the  Bottom,  it  will  tfiix  wiih  the  Water, 
which  being  kept  warm  By  the  Conta£>  of  the  Vefiel 
in  which  the  Sulphur  boms,  and  fpreading  Vapoun^g 
difpoles  to  a  Coridenfarion  the  acid  Spirits  that  are 
expelled.  But  the  Sulphur  that  is  burning  in  a  free 
Air,  commonly ,  conira&s,  at  length,  a  imail  Crult 
arifing  from  dhe  heterog^ous  fixt  Matters^  lome- 
what  hard,  which  hinders  the  Flame  from  fur-^ 
ther  confuming  the  Sulphur  :  Therctore  this 
Crud  muft  be  removed  about  every  Quarter  of  ari 
Hour,  if  the  Sulphur  is  notpcrfed:ly  pure:  Which 
done  the  Flame  is  again  revived*  Nay,  it  is  alfo  ex- 
tinguifhcd  by  the  Acid,  which  the  half  Tufibcatcd 
Weak  Flame  of  the  Sulphur  has  not  bzLw  able  to  dif- 
lipatet  there  remaining  in  the  Surface  ot  the  Sulphur 

'.grown  cold  fmali  Drops  of  a  very  acid  Nature.  If 
yoQ  find  that  this  is  the  Cafi^  you  muft  immediately 

.  add  ficih  Sulphur,  and  admit  a  greater  Quantity  of 

.Air:  Oiherwifc  the  Flame  once  exunguiiheU,  is 
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very  difficultly  lighted  again.    You  put  in  frcQx 
Sulphur  with  a  fmall  Iron -Ladle,  with  which  you 
niuft  aifq  remove  the  Filthinefs  that  has  fucccflivcly 
gathered  and  been  introduced  along  with  the  Sul- 
phur.   Do  the  fame  conftantly  for  one  or  feveral 
Days,  till  you  have  gathered  the  dcGred  Quantity  of 
Spirit.    It  will  be  as  ftrong  as  if  it  had  been  col- 
lided without  Water,  and  even  in  greater  Quantity. 
What  Methods  and  Operations  foever  you  may  ufc 
for  the  collcdling  of  Spirit  of  Sulphur,  you  will  ne- 
ver hinder  the  greatelt  Part  of  it  from  evaporating, 
unltfs  you  will  have  it  diluted  in  a  great  Quantity  of 
Phlegm,  or  fixt  in  fome  alkaline  Body  or  other, 
from  which  you  will  hardly  feparatc  it  with  any 

Profit.'-  '   "i'  41-^1       v'/uXi  . 

4.  You  may  very  we!!  find  out  with  a  fixt  Alkali, 
the  Proportion  in  which  the  Add  and  the  Phlogifton 
are  combined  in  mineral  Sulphur;  and  fcparate  them 
with  the  fame  fixt  Alkali,  in  the  following  Manner. 
Take  of  very  pure  Flowers  of  Sulphur,  one  Part,  of 
very  dry  pot-Afli  beaten  to  a  very  fine  Powder  in  a 
Warm  Iron- Mortar,  two  Parts:   mix  them  5  fill  a 
Crucible  with  this  Mixture,  cover  it  with  a  Tile,  and 
put  it  into  a  Fire  of  a  middling  Strength.  The 
Mixture  will  foon  melt-,  pour  it  next  into  a  dry 
Iron- Mortar,  and  with  all  poflible  Care  fcrapc  off 
what  adheres  to  the  Veflel;  then  beat  the  whole  to 
a  Powder  :  Divide  this  into  two  equal  Parts  in  a  Pair 
of  Scales ;  Road  one  Part  of  it  in  a  clean  earthen  flat 
Velfcl,  nor  glazed,  firft  with  a  gentle  Fire,  which 
mufl  be  increalcd  more  and  more,  till  the  Veflel 
grows  middling  red-hot ;  ftir  it  now  and  then  with  a 
Tobacco-pipe,  taking  great  Care  mean  while,  thai 
no  Afhes  fall  into  it;  left  the  Weight  fhould  be  falfly 
incrcafed  :  If  the  Salt  grows  quite  white,  and  no 
longer  emits  any  Smell,  it  is  a  Sign  that  the  Phlo- 
gifton is  diflipated:  The  acid  of  the  Sulphur  will  ad- 
here to  the  remaining  fixt  Salt,  with  one  Part  where- 
of it  has  turned  to  a  Tartar  vicriolate,  out  of  which 
.it  cannot  be  expelled  by  Fire  alone.    Weigh  the 
4  rcmai  I- 
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remaining;  Salt.  DiflTalve  the  ocher  Portion  of  this  Li- 
ver  of  SliI;  hur  in  a  glafs  VcllH,  with  irMc  the 
C^iantity  ot  pure  Water:  There  vyiil/emain  a  brown 
Sedimenr^  which  vili  bo  Stitpfior  jk>C  <)utte  difiblvcd 
hf  fh^  Alkali :  Poor  upon  this  Solution  theftrongefl: 
Spirit  of  Vinegar  drop  by  diup,  a  white  i^owwici  will 
be  precipitated,  which  is  cdli^d  Lac  Sulphur  is  ^  or 
Mtllcof  Sulphur;  Stir  up  this  Liqueur,  ami  pour  \z 
qmce  vbAAA  iiHD  %  filtrating  Paper ;  when  it  is  aU 

gone  through,  pour  again  upun  it  Spirit  of  V megar 
drop  by  drop,  that  in  Cafe  mure  of  the  Lac  Sulpbun  s 
is  again ,expclled>  it  may  be  joKied  to  cl^e  t^rcgoin^ 
by  repeating  tiie  Fiitrttoon :  What  gaflififs  jn  ^ 
fikrating  Paper  being  dry,  if  you  4iftil  \\  out  of  tl>c 
Kdcort,  it  will  afibrd  Sulphur  {Proc,  LXVII.) 
1  hence  it  appears,  how  much  Sulph^  was  hidden 
in  the  Brit  Portion  bcfol^e  the  iioafting.  Bar  as  ihf 
Acid  of  the  Salpbur*remaintd  alone  in  (he  fir(t;  Poir 
lion;  after  the  inflammable  i^art  was  diflipated,  it  is 
certain  that  the  i^xct  U  of  the  Weight  oi  the  fx- 
tradeJ  Salt,  by  which  this  furpaflib-lhe  Ualf  of  the 
Weight  of  the  AltcalinaSalr.cmpIoyed»  proceeds  froi^ 
diencc,  and  this  Excefsof  Weight  fhews  of  Courfi^ 
how  much  Acid  there  i:»  u\  tiie  Sulphur  which  yoa 
have  got  by  Precipiuuon  and  SubUmation.  Thu^ 
you  Bnd  that  the  Acid  is  abQut.Bfimi  TioKft  ofoie 
weighty  than  the  Phlogifton»  as  has  been  demon-^ 
ftratcd  by  Dr.  SiabL  But,  as  during  the  Fufion  of 
.  the  Livtrot  Sulphur,  not  only  pa:t  of  ilv:  pufe  Sul- 
phur is  diflipated,  but  there  is  alio  an  unpJcMfint 
3mell  perceived)  which  is  differenc  from  the  Odour 
of  Suiphur,  fudi  at  is  emitted  to  tbefubfcqueotKoaftr 
h^g  of  t  i  j  Liver  cjI  Sulph'jr;  wc  arc  hereby  informed, 
that  Tai  t  of  the  Phlo^ulon  having  left  its  Acid,  is  at 
ihiz  Time  dihlpaied,  au)d  that  on  this  Account  more 
Acid  is  ainibutedto  the  remaining  Sulphur  expelled 
%itli  Vinegar  and  purified  by  Sobhmation,  than  it  has 
in  reality.  Therefore,  it  is  prop  r,  that  you  (ho  jid 
ufe  pot-Alh  inadc  perfectly  pure,  and  try  tlic  Caput 
Mcriuum  rcmasDiiig  after  (Ik  Soblimatioa  oi  ihc  Lac 
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Stilpburisy  whether  and  how  much  Tartar  vitriolata 
contains;  which  is  found  out  by  Edulcoration  with 
warm  Warer,  and  by  the  Diminution  thus  made  in 
the  Weight  of  the  dried  Refiduc  bccaufc  the  Tar- 
tar vitriolate  being  already  produced  in  the  Liver  of 
Sulphur,  would  remain  with  the  Lac  St/ifdmrisy  in 
the  filtrating  Paper,  as  a  Salt  very  difficult  to  be  dif- 
folved  :  Therefore,  as  much  Acid  as  is  adherent  to 
fuch  a  Weight  of  Tartar  vitriolate,  fo  much  arc  you 
to  fubftraft  from  the  Incrcafe  of  the  WcightJ  ^  | 

5.  Mineral  Sulphur  may  be  produced  by  Art  fe- 
vcral  Ways,  out  of  any  Acid  and  Phlogifton  what- 
ever. This  is  mod  conveniently  performed  by  Stairs 
Method,  as  follows:  Mix  with  Tartar  vitriolaic^ 
in  order  to  facilitate  the  Melting  of  the  refractory 
Salt,  an  equal  Weight  of  Pot-alh,  to  which  you 
mull  (lightly  mix  one  eighth  Part  of  foft  pulve- 
rized Charcoal.  Put  this  Mixture  at  fcvcral  Times 
into  a  red-hot  Crucible,  which  muft  be  covered  with 
a  Tile,  left  a  great  Quantity  of  the  Phlogifton  (houid 
be  diffipated  by  the  Fire,  The  Mixture  will  melt, 
and  Liver  of  Sulphur,  all  the-  Principles  of  which 
are  prefcnt,  will  loon  be  produced :  When  this  is 
dilFolvcd  in  Water,  Lac  Sulphuns  may  next  be  pre- 

•  cipitatcd  out  of  it,  and  this  be  fublimcd  into  pcrted 

*  Flowers  of  Sulphur  *. 

♦T-»Wl    /iSjUVV  Jf  >|- 

•  Sulphur  may  be  produced  of  tnlmal  Urine,  and  Sttnut,  ac- 
cording CO  the  moA  ingenious  and  /kilful  Chemill  Mr,  Amhroft  Gsd-^ 
fry  [Hancirtviiz]  F.  K.  S.  in  his  Account  of  his  Preparation  of  the 
Phofphorus,  wherein  he  has  fucceedcd  beyond  all,  who  have  at- 
tcmpttd  that  moft  curiou»  and  Torprizing,  though  dangerous  Fro* 
cefs.   Sec  the  F6j/«/.  Tratt/acf,  N<».  4Z8.  p.  70. 

«  */l?iwi>fij  (t:oil  .»(''i*jr>5iq  ^Inommoiff'Wri 

*  ' >  'Hfiujl  woil*?/ Jill  to'i^l;fiJ^m^>^  1^ 

t'L!f\f^\uf^.  ic<  -lu'xil/i  !>!'i'fi-i  i  n  >r>  nor* 

*  ttO  trj.  //•     . n i  7 X.I  . » v^^  1  ^!>loq> 
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2J^i  Separation  0/  Arfcnkk  oul  ofm  Ore^iySMmaU^u, . 

i.TTX  O  every  Thing  m  wis  fkid  about  Sulphur 
\J  and  Mercury  :  But  let  the  Vcflcl  whu  h  is 
put  into  the  Fire  with  the  Ore  in  ir,  be  ot  iiarjth  or 
€3f  Stone,  and  the  Recipient  be  of  GbUst  of  $ 
middling  Capacity:  Nor  is  it  neoeflbry  that  this 
(hould  be  filled  with  Water,  lu  ic  be  but  well  luicd. 
The  Fire  mull  likewiie  be  ftrongcr,  and  continued 
longer,  tbaa  tor  che  cxtrafting  ot  Sulphur.  NeTcr** 
thekft,  ewy  Kind  of  AricAick  cannot  be  exciaficd 
in  acooftned  Fire:  For,  it  adheres  to  the  Matrix  more 
ftrongly  than  Sulphur  and  Mercury.  You  wili  find 
in  the  Part  of  the  V  eiici  which  is  niose  remote  irooi 
the  Fire,  pulmukataod  fubcileFlowersof  Arfenick,. 
but  cbere  -will  adhere  to  che  pofterior  Paif  of  che  Neck: 
of  the  Retort,  fmall  Iblid  MaiFcs,  fhininglike  im  iil 
Cfyftals,  tranfparent,  fometimes  gathered  into  a  io- 
lid  Sublimate,  and  pericdtly  wiiite,  if  tlie  Qicot  tlie 
Arfenick  was  perfe&ly  pure:  Which  iftyerthekfs 
happens  very  feldom.   The  Flowers  are  moft  com- 

iBualy  thin,  and  lA  a  grey  Colour-,  which  proceeds 
fr<Hn  tlic  Phlogillon  aiixt  wich  the  Mafsi  they  are 
c^ien  of  a  cifiron  or  a  golden  CokHirs  whkh  is  a 
Sign  that  there  is  ia  the  Mixture  ibnw  of  chat  mine- 
ral CDulphur,  which  commonly  proceeds  from  the  white 
Pyrites,  with  which  fomcchiogoi  the  yellow  iulphurc- 
ous  Pyrites  is  almod  always  intermixt.  But  it  will 
bc'aSignof  a  confiderable  Mixture  of  Sulphur,  if 
j^ou  fee  the  red  or  yellow  melted  Sublimate,  of  which 
we  have  already  fpokcn  [Prcc.  LXVII).  Wdp.  uii" 
.iUe  whole  ycry  clean  i  then  colled  and  weigh  it. 
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^  ti  U  you  roaft  the  Refidue  in  a  CrAJciWe  till 
fmoaks  no  longer,  or  lathcr  in  m  earthtrn  flat  Veffcl 
not  glazed,  and  in  a  ftrong  -Fire  to  be  ftirred  now 
and  then  wuh  a  Poker/ and  iliCBi  Wcigh  ic  when 
|5rown  cold»  you  will  be  able  to  krtow,  how  much 
Arfrmck  remained  in  it  in  the  cJolc  Veffeh  unlels 
the  Ore  contained  Birniucb.      -  hnr, 

"-'•ntofCbt  Ufe  uTid  Rtaffiru  ef  the  Prtctfi. 

-'  T.  Arfenick  is  of  hklf  more  fixt  than  Sulpliur, 
fDd  very  ftMclly  untccd  levcraJ  MetaJa,  Earths 
Scores,  not  tveiv excepting  Glafs  itfelf,  and  v,J 
tfefccnt  Stone*,  and  Saltiv  ^o  tiut  \t  ttrnj^m  m\ti& 
them,  though  niehctJ  in  rho  nx  Ik  violent  Firt-  cya- 
pcraiing  bus  lutls,  and  carryi,    . .  :  of  Ihem  away 

•  with  If,  whm  jcxpclkd  i>y!,a,4.,<,Jent  Adiion  of  the 
Fire  and  Air:  ;Whicbapp«arf  v«y  i  l.tmly  jn  the  OU- 
mioFcrnacmi  or  Tuttyj  -iTlw  G  afies  in  which  it 
js  fubhnied,  aie  alfo  ptnetrated  by  its  Vapour,  fo 
^(l»t  they  grow  milk  white  ibroiighout  their  whtJe 
Subftanoc :  Which  evidences  its  penetrating  through 
all  Bodicj.  It  melts  with  many  of  fhe  /.  Vrrr/v/in 
»hich  It  lies  hu-iden,  when  you  fuc'dtnly  apply  to  it 
a  middhng  melting  Fire:  Thus  in  the  white  Pyritcs» 
which  can  hardly  be  conquered  by  Fife  alore  bc^ 
caule  of  the  little  Quantity  of  martial  Earth  and  Ueat 
Qiiantity  of  unmet.illick  Earth  it  contains  it  turns 
to  a  Mais  in  Appearance  of  a  femi-metallick  reeclinc 

^Nature,  but  not  fo  in  reality:  Becaiife  a  ereaf  Part 
oi  it  IS  unmetallick,  ami  difficult  to  be  feparatcd 
from  the  Arlenick,  unicfs  you  ule  a  Fire  increafed  by 
Degrees,  which  at  laft  forces  the  Arfenick  to  aban- 

a  °f      '"'^^'^         ''''PP^ns  with 

•  almoft  a  I  Metals  and  Semi-TVletals;  nay,  it  adheres 

a.lo  to  tlicir  Scoria's  and  Calx's  it  melts  with  them, 
,  and  cannot  be  fcparatcd, otherwifc  than  by  a  flow 

Ivoaftmg.  Arfenick  is  well  fixt  in  pure  Earths, 
.and  L-nngs  them  to  a  Fufion  without  any  Metal: 
.i  oi  tl.is  Kcafon,  when  it  is  I'mnctimes  in  fmall  Quan- 

•      '  .  tiiies 
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dties  in  Spaads,  Maries,  i^c,  it  exhales  nothing  in  t 
genilc  Fire,  and  in  ciofe  VefleU;  But  in  a  ftrong 
open  Fte, '  it '  at  iaft  fprcack  art  uAplesfant  arfenic^ 
Smrll,  ^nd  dtmini(h«s  the  Weight     the  whole  con- 

rrecc  Body.    'Whence  thofe  who  try  to  make  Parget 
With  Spaad,  get  loiTietimcfi  Illneffcs,  while  they  bake, 
their  P^rgcr,  and  their  Mould»  to  caft  Metal  into : 
For  this  Reafon  likewife,  Spaad  and  Parget  vcinit 

with  ir,  which  is  done  with  a  gentle  Roalling, 

foinctimes  nu'lts  in  a  ftrons:  Fire;  whereas  it  could 

<j   

not  othcrwife  be  brought  to  it  by  a  great  Fire.  The 
Efficacy  oiF  this  Body  is  very  great  in  promoting  dry 
Sotmions,  artd  It  is  confideraWy  irtcreafed,  when  it 
15  joined  with  a  Body  fixt  in  the  Fire,  and  fufible; 
for  Inftance,  with  plain  Glafs  of  Lead,  or  with  Glaft 
made  of  Lead  tainted  with  Arienick,  the  Effect  of 
which  is  mnkh  greater  than  common  Litharge,  or* 
Glafs  of  Lead.  You  mny  find  cue  in  c'ofe  Veflcis 
the  Prffe-nrec^f  Ai  lciiick  lying  in  a  fmaH  C^iantity 
in  any  Body  wlutcvcr,  by  grindinjg  it  together  with 
mineral  Siilphnn  ii^d  fhefa  ftUtming  it»  ufing  a 
fhrong  Fire  IrrtheEnd  of  the  Operation  t'  If  there  ft 
rh.n  toHK-  Arfcntck,  there  will  arife,  towards  the  End 
ot  the  Operation,  fome  Flowers  of  an  Orange-colour, 
and  a  half^xranfparcnt  ruby- coloured  Sublimat?e,  in 
which  the  ^Arfentek  lies  hidden :  For  this  is  raifed 
along  with  the  volatile  Sulphur;  whereas  it  could 
not  othervvire  be  cafily  d^t-^cled  by  Suh!i motion.  But 
'in  Orpiment,  which,  bclides  the  Ailcnickj  contains 
a  Quantity  ^  SQt{Aiir  not  ificOnfiderabte,  the  Earth 
whkh  in  this  Mineral  eontains  hardly  any  Metal,  is 
mtkcci  to^jether  with  ihcm  in  a  gentle  Fire,  and  turns 
•to  a  half'tranipartnt  red  Mafs,  out  of  which  you  may, 
by  a  gentic  Sublimation,  or  by  Means  of  a  Defpu- 
-mation,  fi^parace- this  Earth,  which  contains  a  great 
"deal  of  Arlenick  fixt  in  it,  not  to  bediffipated  with- 
'out  a  grc^at  open  Fire,  incrcaitd  by  Degrees,  and 
continued  Ion?,.  ' 

The  PMoglfton  acMcfd,  and  the  Fire  applied 
'in  yarsous-  Manners^  give  Ar&nick  a  Variety  of 
•  *  ,  •  outward 
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outward  Forms:  Otherwifc,  Arfenick  is  but  one  and 
the  famf,  fo  it  be  but  pure.  When  pcrfcdJy  pure, 
ic  is  of  a  white  Colour :  When  joined  with  a  Phlo^ 
gifton,  ic  beconnes  ot  a  grey^  blackilh,  aih-colour: 
And  this  is  true  not  only  of  fublimed,  but  alfo  of 
native  Ailcmck:  As  it  [  Iain  in  the  native  black 
Arfenick,  called  in  German  S^C^toortaen/fllBWlttcUT, 
out  of  which  a  grey  Kind  of  Arlenick  is  produced  by 
Sublimation.  Arfenick  fublimed  with  mineral  Sid- 
phur,  is  always  of  an  orange,  yellow,  or  red  Colour. 
But  the  Phlogifton  is  eafily  i.'aecied  in  Arfenick  both 
lubliiTied  and  native,  when  you  reduce  this  to  Pow- 
der, andcaftic  upon  Nitre  melted  in  a  Crucible: 
For  then  you  fee  a  bright  Flame  and  Detonation, 
which  is  prodiivcd  by  the  leaft  Quantity  of  any  Kiiid 
of  Phlogidon  whatever,  mixt  with  Nitre.  Tiiey, 
indeed  fay,  that  Nitre  detonates  with  Arfenick;  that 
it  produces  a  Flame,  and  that  then  the  blue  Spirit  of 
Nitre  of  Siabl  is  expelled  at  the  fame  Time:  But 
pure,  white,  cryftaiiine  Arfenick,  gives  no  Flame 
with  Nitre ;  though  it  has  the  other  l;'ropertics  men- 
tioned. You  muft  make  the  Experiment  about  ihii 
Matter,  with  the  following  Precautions.  Reduce  a 
few  Ounces  of  the  purciT Nitre  into  Powder,  and 
put  it  into  a  deep  wide  Crucibje:  Put  the  Crucible 
jnto  a  wind-Fgroace,  and  add  gradually  hot  burning 
Coals  that  have  ce^fed  to  crackle,  left  cbc  Veffcl  be 
fplit:  nor  muft  thefe Coals  be  heaped  up  higher  thaa 
half  the  Height  of  the  Crucible,  which,  meanwhile, 
muft  be  covered  agairdt  the  Fall  of  burning  Coals 
into  it:  When  the  Nitre  melts  in  fuch  a  Degree  of 
¥m  as  makes  it  grow  moderately  red,  add  at  leveral 
Times  Powder  made  with  a  fohd  Bit  ot  white  cryf- 
taiiine Arfenick:  A  noify  Ebuliicion  is  immediately 
produced,  fo  tiiat  lometimes  the  foaming  Nitre  runs 
over  a  large  Vcfle);  a  Fume  is  emitted  which  is  ar- 
Icnical  at  firlt,  and  afterwards  pcrfecUy  of  the  fmell 
o{  Aqua  tents ;  which  being  received  through  a  bol- 
ow  Retort  )n:o  a  Giafs  Recipient  applied  to  it,  re- 
icmbJes  much  the  penetrating  Spirit  of  Nitre.  You 
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mufi:  be  cautious  in  thi&  Procefs,  not  co  ufe  fmall  Bits 
of  A  rfcnick  dtfperfcd  in  fmall  Cbip^BoxBSy  or  wrapped 
up  io  Faprr,.   For  che  miAutcft  animal  or  vegetable 

Fibre  makes  a  prcLty  impcruous  Deflagration  \\  itii 
Nitre  melted  or  burning :  For  which  Realon  alio, 
you  are  to  ufe  the  cle^nefl:  Tools ;  led  any  Phlogifton 
flmild  get  into  tc;  Nm,  make  the  Opeiation  uiulef 
a  Chimney,  wLich  carries  Smoak  very  well;  icll  a 
noxious  Vapour  ihould  amioy  you.  If  the  iViixtuie 
of  Nitre  and  Arfenick  is  onqe  put  into  VeHels  weU 
luted,  to  diftil  the  above^ipentioned  Sptric  ;  by  in- 
creafing  the  Fire,  the  Mixture  breaks  the  Vcficls 
aiundcr  with  a  Noife,  juft  as  if  a  Phlogidun  had  beeil 
misu  with  the  Nitret  reienibling  a  true  DcilagratioHy 
not  wtcfatmt  focne  Danger  for  the  People  tbac  ftandby* 
Confiltent-c:  oi  Arfenick  var;c5,  and  cli  dly 
depends  upon  the  Fire  applied  to  it.  For  Inilance^ 
it  an  arfenical  Vapour  finds  a  cold  PJace,  ic  applies 
itfelf  CO  iblid  Qt^edt  in  Form  of  a  Powder,  as  Sul- 
phur docs,  which  Powder  is  more  fubtilc  in  Propor- 
tion as  ic  is  more  remote  irom  the  Fire.  Arfenick 
is  collected  .under  this  Form  in  large  Operations, 
*  which  are  made,  whik  the  arfenical  Ore  is  thrown 
into  the  Furnace  with  the  Fuel  of  the  Fire,  cue  of 
winch  Furnace  the  Snioak  is  laterally  coavtytd 
through  a  Funnel,  into  a  large  Channel  made  with 
wooden  BoardSi  This  Channel  is  feveral  Fa^oms 
long  :  Nor  is  the  Diredtion  of  it  ftrait,  but  forming 
fcvcral  Elbows,  to  the  End  that  the  Smoak  may 
meet  with  more  frequent  Obftacles,  by  which  being 
Ittaided  it  may  apply  itfrlf^  while  the  reft  goes  out 
at  laft,  through  a  wooden  Funnel  conftrufted  at  the 
other  Extrtmiry  of  the  Channel.  This  Powc'cr  is 
iPc:  ied  in.GeriDan  dBifft-met^,  and  ic  has  a  grey  or 
aib-Colout^  caufed  by  the  Smoak  of  the  Fire.  But  if 
it  is  fublimed  in  a  covered  Vtffcl,  left  it  fhould  fly 
away  too  freely,  the  arfenical  Flowers  begin  to  grow 
clammy,  in  that  Part  of  the  Ve0el  which  is  at  laft 
made  hot  by  the  long  Continuatbn  of  the  Firct 
and  gaiher  into  a  pondcipus  thick  Sublimate:  Never* 
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cheleft,  this  Sublimate  docs  neither  run  out,  nor  gel 
fo  the  Bottom  of  the  VelTel,  when  the  Fire  is  in- 
crcafcd :  For  a  tenacious  doughy  Clamminefs  is  in- 
deed communicated  to  Arfenick  by  too  violent  a 
'  Fire-,  but  Fire  tlonc  cannot  make  it  melt,  fincc  it, 
on  the  contrary,  refolves  it  mod  quickly  into  a 
Smoak,  which  finding  no  Way  to  efcape,  breaks 
afunder  the  Veflcls  that  keep  it  confined.    The  yel- 
low Arfcnick  affumes  more  eafily  the  folid  Form  of 
Sublimate,  on  Account  of  the  tenth  or  twentieth 
Part  of  Sulphur  mixt  to  it,  by  which  Arfenick  is 
brought  to  a  State      FuGon.    But  the  red  Arfc» 
nick,  which  is  mixt  with  a  ftill  greater  Quantity  of 
Sulphur,  cannot  even  be  conveniently  prepared  in  a 
Sublimation  by  Afcent,  on  Account  of  its  too  great 
Fufibility,  which  is  communicated  to  it  by  an  Abun- 
dance of  Sulphur:  But  ic  adheres  either  above  in 
Form  of  Flowers;  or  runs  quite  melted  to  the  Bot- 
tom of  the  VeflTel,  leaving  only  a  thin  Cruft  of  red 
tranfparent  Sublimate,  and  fomefmall  Drops.  There- 
fore, irt  order  to  be  able  to  prepare  it  quicker,  and 
in  larger  Bits,  it  muft  be  forced  out  of  a  Retort  ;  in 
the  warm,  large,  though  not  too  long  Neck  of  which 
it  muft  be  condcnfcd,  and  thence  tall  as  yet  fluid 
into  the  Recipient  applied  to  the  Retort,  and  grow 
cold.    Arfenick  of  this  Kind  may  be  produced  im- 
mediately out  of  Pyrites^  without  any  Addition,  if  a 
fulphurcous  Pyrite  is  intermixed  with  a  white  Arfe- 
rtickone,  or  with  fome  other  Arfenick  Ore,  or  added 
'to  it  for  that  Purpofe.    And  thus  you  will  have 
yellow  or  red  Arfenick,  according  to  the  Quantity 
of  the  fulphureous  Pyrites. 

3.  In  all  Operations  made  with  Arfenick,  you  are 
id  take  Care  not  to  take  in  the  leaft  Quantity  of 
it,  either  in  Subftanceor  in  Form  of  Fumes,  nor  even 
to  touch  it  frequently  with  your  Hands :  For  it  is 
a  molt  pernicious  Poifon;  even  when  taken  in  a  fmall 
Dole  it  is  mortal  with  moft  dreadful  Symptoms, 
and  when  now  and  then  applied  in  a  very  fmall 
Quantity,  it  produces  Etfe6lt|  which  at  laft  prove  in- 
curable: Whence  a  great  many  have  loft  their  Lives, 
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for  having  managed  it  withbut  Caution.  Therefore, 
Jet  nil  Proreircs  with  Arfenick  be  made  luxlcr  a 
Chimney  i hit  carries  Smoak  well :  For  the  Vapoui: 
of  Arfenick  is  not  lb  quickly  condtnred»  hat  fo0C« 
thing  of  it  efcapes  through  the  Joints  of  the  Veflels, 
and  fills  the  Air  with  a  Poifon,  wli;c!i  betrays  itielf, 
by  its  luipieafant  ^rikk-hke  Smell.  It  is  itiU  more 
dangerouSt  when  to  be  reduced  ro  a  fine  Vtsmdttt  Eot 
notwithftandTng  its  great  (pedfick  Weight,  whett 
the  Powder  is  violentlv  a^itatcil:  it  is  ealilv  carried 
away  by  the  Air^  not  affcding  the  ikiicli  wr  th^ 
Taftc,  but  yet  perniciotu,  if  drawn  imo  the  Luogp 
together  with  the  Breath. 

PROCESS  LXX. 

Mercury  pparates  mintral  Sulphur  frm  Arfenick. 
AfPARATUS.  ■ 

m 

i.T   ET  the  Arfentek  be  reduced  to  a  moft  fubtilc 

I  J  Powder  by  a  flow  Trituration:  Which  iS  * 
very  conveniently  performed  in  a  (lone-Mortan  This 
done»  pour  upon  it  a  few  Drops  of  Mercury :  Con- 
tinue the  Trituration,  the  Mercury  will  infenHbty 
difappear,  and  ihc  fine  yellov/  or  red  Colour  of  the  ' 
.  Arlenick  will  be  darkened  :  This  done^  add  fome 
more  Mercury  without  ceafmg  the  TricuratiOD  ^  till 
it  laft  the  Powder  rtccivc»  no  more  Mercury,  and 
'there  remains  not  the  I  call  Appearance  of  the  yellow 
or  the  red  I  olour  in  the  Mixture,  but  it  aflumes  cither 
a  grey  Colour,  if  there  was  biur  very  litde  Sulphur 
in  the  ArfeDick,  or  a  black  Dye,  if  it  concained  a 
good  deal  :  V»  hicli  can  hardly  be  done  in  lome 
Hours,  it  you  employ  a  Pound  of  Arienick.  But  m 
this  very  Cale,  It  is  proper  to  perferm  the  Trituia* 
ik)n  in  feparate  Parcels. 

3.  m 
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2.  Fill  about  one  third,  or  one  half  Part  of  the 
Belly,  of  a  high,  narrow  glafs-CucorbiCf,  not  cut 

off:  Apply  to  this,  infteadof  an  Alembick,  anoiher 
large  invciced  Cucurbice,  cut  off  at  Top,  and  ftop 
the  Joints  with  Lute  :  Put  it  into  a  Sand-bath^  in  a 
Situation  fomewbat  oblique :  Nor  mud  you  gather 
your  Sand  around  it,  higher  than  the  Mixture  in  the 
Cucui  buc:  Tlicn  perform  the  Sublimation,  in  a  Fire 
fomewhat  gentler  than  Cinnabar  requires:  The  arfe- 
nical  white  Flowers  will  adhere  above,  together  widi 
neat  white  Cryftals  of  Arfenick,  or  they  will  be 
grey^  and  the  fublimed  Cinnabar  will  be  lower,  nor 
will  this,  however,  be  altogether  void  of  Atfe^ 
mck. 

Ufe  and  Reafons  of  the  Proeefs. 

1.  A  great  Quantity  of  Sulphi'r  mthed  with  Arfe- 
nick,  may  be  ftparatcd  from  it  for  rhe  greatcft  Pare, 
by  a  gentle  Sublimation  {Proc.  LXIX):  But  a  Part 
ol  the  Sulphur  is  fo  flritl^lly  detained  by  the  Arfenick, 
that  they  c  an  never  aacrd  hut  both  tor:ether;  in  fuch 
Manner  however,  that  the  hrll  Sublimate  and  the 
Flowers  are  richer  of  Sulphur,  while  that  which  af- 
cends  laft,  contains  little  or  no  Sulphur  at  all :  But 
this  requires  a  gentle  Fire  Qowly  increalcd. 

2.  A  more  perieft  Separation  of  Sulphur  and  Arlc- 
nick  is  obtained  by  Means  of  Mercury,  and  even  at 
firft  the  Sulphur  is  joined  to  the  Mercury  the  cold 
way,  by  Trituration  alone:  Which  we  learn  from  the 
Prod  u  ft  ion  of  the  Aubicps  Mineral^  v;hich  being  af- 
terwards fublimed  by  Fire,  turns  to  Cinnibar«  But 
this  Experiment  will  never  fucceed  to  your  Satif- . 
faftion,  unlefs  the  Trituration  of  the  Arfenick  with 
the  Mercury  is  very  well  pcriurmed  :  For  ellc,  when 
the  Fire  begins  to  aft,  there  alccnd  firfl  o\  all  Flowers 
of  an  Orange-colour,  on  Account  of  the  mineral 
Sulphur,  which  Flowers  are  more  volatile  than  the 
pure  Arfenick  that  follows  and  fill  the  upper-Part 
of  the  Veileis,  fpuiiin^  the  faid  Arfenick  i  bccaufc 
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the  SidpbQr  was  mat  yet  «aiDod  i^th  the  McrcHry  : 

Therefore^  you  muft  rather  more  ihan  Icfe  Mer- 
cury, ihai  ail  the  Sulphur  may  be  deuined.  Next 
kt  the  Fire  not  be  t90  viakm  nor  too  precipkacdy 
appli0d9'iwMi«  ifr^oofoglfds  aU  tke  Ingredients  to- 
gether :  Nor  muft  die  Necks  of  the  Veiflds  be  coo 
J«irge«  However,  as  Arknick  is  employed  pure  for 
Other  Ui^t  ^  fi^^  Separation  is  never  made  becaufe 
is  reqoires  $  great  Labour;  a^d  y^ec  is  never  conv* 
fietttly  {mrJbrinedt  For  a  great  Qiiancity  of  Arfe- 
nick,  feparated  from  the  Sulphur,  adheres  to  the 
white,  fhining,  foiid,  di(lin6^,  fmall  MafTes,  which 
are  becwoen  ihe  Sublimate  ot  the  Cinnabar,  and  the 
fmall  Drops  of  the  Mercury  that  have  not  been  dtf* 
Iblved  by  die  Sulphur.  Whence,  the  Cinnabar  af>* 
pears  rather  of  a  grey  than  a  red  red  Colour,  and  may 
ac  laft  be  totally  leparated,  by  repeating  and  well 
pcfformijig  the  Subornation. 

3*  The  Foundation  of  this  Proceft  is  then,  that 
Mercury  is  diflblvable  by  Sulphur,  and  on  the  con- 
'trary  rejeds  Arfenick.     Therefore,  as  the  other 
Meuls  and  Semi* metals  have  an  equal  Affedion  for  . 
Arfenick  and  Sulphur*  or  rejedk  theoi  both,  the  Se- 
paratiaD  of  the  laner  by  the  former  will  not  fucceed  ; 
or  if  amy  Kind  oi  it  is  obtained,  it  happens  in  an  in- 
verted Proportion ;  for  Inftaoce,  when  the  buiphur 
aicends -eafily ,  the  Arfenick  is  detained  in  the  Caput 
Mattmtm^  which  is  diOipated  by  a  ftrong  and  com-* 
monly  an  op<in  Fire  :  It  any  is  ubcained,  it  is  gene- 
rally not  true,  and  impregnated  With  Phk^iftoo. 
5cc  tiifukiU  Pyrii.  p.  558* 
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the  purifying  af  Ar/emk  bj  ^Umaticn  viitb  a 
Alkali,  to  maki.i/ %gbiU  and  trxfifiUm»    ,  • 

J  p  p  A  R.A  -r  U  S. 

IF  iniUad  of  Mercury  iProi.  IXX..)  yo^  uk  a  fiit 
Alkali  well  burnt,  Tuch  «8  Poc-afh$  ihf re  comes 

forth  a  iiali  tidnfpaicnt,  white,  folid,  hard,  ponde- 
rous bubliauitc  oi  iiikoick»  which  adl^rcs  below, 
and  pulverulent  white  Flowcra  join  to  it  above.  Buc 
the  Fire,  muft  he  much  mare  violent  in  |hi$  Subli- 
nviiK  ii  than  in  the  foregoit  erpecially  tO^fU  the 
Kiiu  :  Whcrciurc  you  iiiuli  aiiu  chufc  higher  Vcffcb^ 
thai  the  arfenical  Vapours  may  find  ^  Sp4cc  ieli 
warm  to  which  they  can  apply  ciiemfciYes.  You 
alfo  to  take  Care,  not  to  add  more  Alki^  thaa  is 
nccelTary  to  iciain  the  Fhlogillon:  W  d  cannoc  be 
exactly  determined  :  For  you  will  obtain  Adenick 
with  greater  Difficulty^  and  in  leiTer  Qu^ou^y^.  a& 
you  ufe  a  greater  Quantity  o£  SaU>  anti  on  tlie  €»ii«^* 

trary.  '     *       ■  . 

Tlic  Separation  of  the  Fhlogillon  wiii  iucceed  with  . 
a  ftnall  Quantity  of  ArkuKk*  if  you  firftjyrinklc 
the  Atfcnick  reduced  to  a. very  fine  Powder^  with  •  * 
very  pure  alkaline  Solution,  and  then  dry  ic^flfghtiy 
bclurc  tl;e  SLbliminrjii.    Lik^wilc  mure  Arlenick  is  . 
produced  by  thi^  ivicdiod  in  a  gentle  Fire. 

♦  •  • 

Tife  Uji  and  Reafons  of  the  Procefs. 

I.  Fixe  Alkr.'i  wrl!  burnt  in  an  open  Fire  is  very 
greedy  oi  a  Fhioguloa,  it  you  exc.pt  Acids  and 
Water  on  certain  Conditions,  and  wlicn  it  has  ab- 
forbed  it,  it  docs  not  entirely  quit  it  again  eafiljr» 
unlels  you  hin(ier  the  too  ir.e  ALlion  vi  the  Air;  k:t 
the  Violence  oi  your  Fire  be  ever  io  great:  Which 

may 
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of  coniniun  Soapj  and  in  ihc  ()pc:ration  made  with 
rcduciTig  Fluxes*,  wl^ercin  there  rcmaiiis  always  fome- 
rhing  of  th^  Charcoal.  ArMck»  th^  icait 
Quanckf  4tf  4^lagite(lV  «tftaMr  agrcj^  di«  and 
i>itcli  Cblour,  or  thi  orange  or  red  Coloor,  wfacfi 
Acid  of  Vitriol  is  added  to  chc  Phlogifton.  When 
Hie  PhlogiUon  h  expelled,  it  appears  again  under  its 
whrte  Colotif*  Wtidb^iMtc,  n  is  again  defiled  wuh 
^  fiodCdiiMm,  by  a'AiMll  Addiitoa.t»f  «ilogiftM» 

if  it  is  firft  diverted  with  it,  and  iublimed  again,  as 
the  above  quoted  Author  faysj  wUh  Oil  of  Al«p 
iDonds.    Mi^,  Fyriit^og,  p.  558* 

a.  But  ttefblogifton^it  Mi^only  ^ddamied  bg^ 
fixe  AlkaM  ^  bur  ft  gmt  Pan  of  the  Aricnidc  kfeif  is 

alfo  hxc  by  it  to  fuch  a  l>grec,  that  it  caiinoc  b:: 
intircly  dilTjpated  out  of  it  by  any  inre,  not  even  an 
^optn  one ;  and  even  turns  to  Giafs  Mrith  it  by  addmg 
focne  Fliatt :  Tfaerflibre»  6»  Alkali  moft  not  be 
added  too  liberally.    Thence  it  is  plain,  that  this  Se-^ 
paration  of  Af  ft  nick  and  Sulphur  docs  not  take  Place* 
if  Che  latter  is  mixt  in  too  great  a  Quantity  wuh  the 
-farmtr'i  atid  tlMt  yot  miift  hairc  Recourit  co  oihsr 
lleinediet.   Siet  Proi.  LXX.  and  LXIX.   But  a 
fn^llef  Qiiantity  of  Salt  is  fufficient  to  feparate  the 
fame  Mixcure  of  Arfenick  and  Phlogifton,  in  Prd- 
portion,  as  all  the  ingredients  arc  more  intimately 
mttt^to^echef  s  Wiikh  iabcter  Obtained  by  afiprinlc- 
Inig  if^fch  iA  aHcatiM  Solution,  than  by  a  dry  TrhO'- 
ration  :  Becaufc  all  the  fmall  MaBcs  of  Arfenick  are 

furrounded  and  penetrated  wiUi  ilie  Salt  in  the 
former. 

%.  It  is  wdndetful,  that  this  Sepanitiofi  of  the  Phlo^ 

^ifton  ;ind  Atfcnick  can  hanlly  be  completely  per- 
formed any  B^xly,  bcfides  fixe  Alkali,  unlefs 
by  Mercury  (kc  the  above-cited  Place)  ^  although 
there  are  nuiob  more  pocent  Magqets  «f  inflammaSs 

^  Manors^  than  Mercury  is..  The  Tiring  camierc  be. 

*  done  at  all  ipkh  Mct  ds  •,  nay,  the  pureil  white  cryf-  " 
lalitnt  Aricmcky  fubiimed  uponMc^t^k  that  are  gra- 
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nulated,  or  filed  very  finc>  ( pure  GuUl  an^.l  Silver  ex- 
cepted) akciids  raUicf  liie  ioouer,  and  is  iUUicd  with 
a  brown  Colour,  of  v  liich  ic  muft  be  agaio  purified 
by  the  foregoing  Mcihod- 

4.  As  the  iemainiiii>;  alkaline  Salt  is  ftill  impreg- 
nated no  Imali  Qi^iaiuiLy  of  Arlenick ;  it  is  very 
good  10  make  white  Copper,  and  to  impregnate  the 
other  Metals  with  Arlenick  :  tor  which  i^urpofe, 
fome  prepare  fixt  Niirc  by  a  Detonation,  with  Arfc- 
nick  (fee  Free.  LXIX.  Ufe,  2.)  in  which  Ni;re 
a  great  Quantity  of  A^rlenick  is  fixt,  which  being 
afterwards  melted  wuh  Copper,  gives  it  a  white  Co- 
lour By  which  Means  a  confidcrable  Malieabibty 
is  prcfcrvcd  in  the  Copper. 

PROCESS  LXXIL 

4rfemck  is  redu€4d  into  a  fmi-mdallitk  Form^  mib  0 

Pblogijloft. 

APPARATUS. 

» 

'  1.        RIND  together  two  Parts  of  white,  cryf- 

\J  tullii  c  Ailenick  finely  pulverifed,  or  ot  the 
Floweis  of  ir,  with  one  Part  of  the  black  Mux,  one 
halt'  Part  of  Sandiver,  and  as  much  of  iriiings  ot 
Iron  not  ruily,  that  they  may  mix  well  togethei;^ 
Fill  with  this  Mixture  a  ftrong  wide  Crucible,  and 
cover  it  with  con.nion  Salt  one  i-'inger's  brc.iuth 
•high  :  1  hen,  cover  it  with  a  Tile,  or  an  inverted 
Crucible  having  a  fmall  iloic  in  the  Middle.  Put  it 
in  the  Wind-t  urnacc.  Make  iirlt  a  gentle  Fire,  tliat 
the  Vcfills  may  warm  equally.  When  the  Arfenick 
begins  to  fa)oak,  iacieuic  liic  Fire  fuddtnly,  that  it 

*  Thi^     ihc  u  hiie  Piir.cc';  Metal,  invcnteJ  by  Prince  Rufirtt 

of  uliich  l^uckt!s  Sioi  i)'-,  .'.1,,!  r  .:r;y  (jtlur  L'teriihate  made,  to 
M)>  t.i*ic  Stiver  ;  bur  tiny  loofi  tarnuh;  to  ir.cr^^  \\]  :;h  thcv  cover 
%)vert]iis  \]cra!  w  th  a  u\'n\  (  OKtot  Silver,  and  poliil*  i^  wlucii  k 
told  by  d>c  Name  cf  innJj  i '^arc* 

may 
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rhny  be  of  a  moderate  melting  Degree^  and  put  tht 
Mixcure  in  Fufion  :  This  done  («rfaicb  nuy  be  foiind 

out  with  an  Iron-wire  iotrmluced  through  the  In.  lil 
Hole  bored  in  the  uppci -CruciblcJ  take  the  VcllcU 
ouc  ot  the  Fire,  put  them  into  a  cold  Place,  and» 
when  cooled,  b#eik^hem  2  You  will  6ml. «  Rigulus^ 
whfch  will  ht  more  fofr,  more  brittle,  and  of  a 
tlarivcr  Colour,  in  Proportion  as  it  doth  contain  more 
Arfcnick,  an^l  kls  Iron.  On  the  contrary,  it  a  great 
dc^i  of  the  Arfcaick  ha»  beeor  diffiptfed,  becaufe  cf 
the  too  (loir  AppHcation>of'che  Ftre»  it  wil}  then  be 
harder,  more  loiid,  and  whiter.  It  may  alio  be 
poui^d  into  the  melting  Cone,  when  the  Mixture  is 
in  greater  Quantity :  And  bring  thus  fooner  cookdi 
ib  great  a  <^ntit]r  of  the  Arfenick  not  dil&^. 
paced. 

.  2.  Regulus  of  Arfenick  may  be  prepared  with  Copw^' 
pea  after  the  tMtt  Manner;  which*  fetabing  likeviua 

a  great  Quantity  of  Arfenick,  wtHy  on  this  Account* 

be  very  brittle,  and  of  a  dark  Colour ;  but,  when 
the  Arknick  is  in  great  Part  diilipated,  ic  will  be 
jieater  and  harder,  foniettmes  as  brilliant  as  Silveri 
haif-doaile,  with  a  very  Gight  yellow  Gaft  This  19 
a  kiiid  o\  w  hittined  Copper. 

3.  Arfenick  intimately  mixt  with  Flux,  warmed 
firfl  flowiy,  and  at  laft  melted  fuddenly,  though  not 
with  too  great  a  Fire,  19  collefted  into  a  Reguiu  of  a 
femi-metaiiick  Kind,  but  lofr,  light,  an  :  pretty 
bright,  though  not  of  a  lading  Colour  :  Nay,  the 
fine  Bfightnels  it  has  at  6r(l  when  broken,  vaiaifaci 
in  a  few  Daf  a  and  turns  Jblaekv  though  not  throughout 
ilie  Mafs,  but  only  at  the  Surface.  1  his  Regulus  being 
brought  near  a  Candle,  wiuiout  any  Addition  of 
Arfenick,  feems  to  nourifli  the  Fiame,  like  the  red 
Arfenick  charged  with  Sulphur^  and  vani0ies  at  the 
lame  Time  iiuo  a  pernicious  Smoak,  in  which  it 
niay  be  thus  cciially  refolved  :  This  Smoak  garlu  rsd 
l»nd^  the  Form  of  Flowers,  is'  the  grey  Arfenick 
(/^m.LXXl.  andLXX.)  ThefeProcdftamufth* 
performed  under  a  Chimney  that  carries  the  Smoak 


J"* f  •       Akt  of 

well,  left  the  poifonous  Fumes,  coming  forth  wtSh 
great  Violence,  fhouki  prove  hurtful  to  the  Artificer. 

;..        ThcUfi  and  Reafom  of  tbi  Proiifs, 

1 .  Copper  anci  Iron  render  the  Precipitation  of  the 
Regulus  ot  Arfenic  k  abundant  and  cafy  in  ihis  Pro- 
cefs,  but  they  do  it  trom  another  Caiiic  than  in  i\\e 
Prociu(ftion  oi  the  Regulus  of  Antimony.    F<>r  in  the  . 
latter  they  were  added,  that  the  mineral  Sulphur,  ] 
which  retained  the  reguline  Part  dilTolved  in  crude 
Antimony,  might  be ablbrbed  by  them;  which  ddM» 
the  Rtguhs  rendered  free  went  to  the  Bottom,  white 
the  Metal  that  was  in  the  Mixture  charged  with  Sul- 
phur, fwam  at  Top  in  Form  of  Scoria's.    But,  in 
this  Operation,  Arfenick,  which  is  of  itlelf  altogether 
volatile,  muft  be  expofed  to  a  very  violent  Fire  fijd- 
denly  applied,  that  it  may  be  fixt  with  thefe  Metals, 
after  having  been  reduced  to  a  femi-metallick  and 
very  volatile  Riguluj,  Whence  it  is  likewife  feif-evi-* 
denr,  that  the  Regains  of  it  pardcipttes  very  much  of 
any  precipitating  Metal  whatever,  and  is  kfs  uncocn- 
poundcd  than  the  Regulus  of  Antimony  precipit2tt4 
by  Metals,  and  that  of  Courle  k  cannot  be  purified 
again  by  way  of  Fufion:  For  it  is  prefently  reColved 
into  Fumes,  as  foon  as  it  is  fcp^ated  from  the  Meul 
that  lixes  it..     «      »»  "  yr\^SJi  tv^-^t, 

2.  If  this  Regulus^  precipitated  with  Copper  or 
Iron,  is  beaten  to  a  coartc  Powder,  and  then  a  great 
Quantity  of  it  is  lubiimed,  the  femi-metallick  arlc- 
nical  Part  is  for  the  grcateft  Part  carried  up,  and 
mull  be  looked  upon  as  tiic  purefl  reguline  Subftance 
of  Arfenick  :  For  there  remains  at  the  Bottom  of  the 
Cucurbite,  that  Metal  by  which  the  Regklus  has  been 
precipitated  \  but  it  is  tainted  with  a  great  Deal  of 
Arfenick:  Nor  can  it  be  difTipated  otherwife  than  by 
l-epeating  the  RoaOing  and  the  Pulverifing,  in  ao 
©pen  Fire  increafed  by  Degrees.  Sec  particularly 
the  Proctffcs  about  Iron  and  Cojfn. 

.      3- The 
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3.  The  Regulus  of  Arfenick  Is  very  difficultly  got 
whhoar  any  Addicioiu  For  tvrry  riducing  Flux 
is  Tcry  xdn&orj^  wich  regard  to  the  great  Volatility 
of  this  Regulus^  ib  thafi  it  is  moft  quickly  difHpated 
by  tiic  fame  Fire  that  melts  it,  and  ihen  either  dif- 
jippears  intirtly;,  or  adheres  difpiried  among  tba 
Scoria'Si  tafmaH  Aliiiiiig  fpoitgy  Maifes :  Which  hap- 
pens aifOr  ^ht»  tfkete  it  nor  tht  Degree  of  Fire  ne* 
ccffary  for  the  Fufi un  of  the  Flux.  1  here  is  a!fo  a 
great  deal  of  the  Arfcnirk  that  remains  in  the  Sco- 
ria's toully  diiToived^  aad not  ap|Mirent  at  all.  For 
dlis  Acftfon,  there'fniift  be  hhicIi  more  Arfenick  than 
FluoT)  anii'ifa^  tfeiuft  be  miit  togerber  hf  Tritura* 
tion;  theftridcr,  the  better.  Arienick  may  be  pro- 
duced untler  a  femi- metal  lick  Form,  out  of  the  fame 
Mixture  of  Float  and  Arfeaick,  by  a  ftrong  Sobli- 
iMtkm :  This  «iif  be  don»  vay  conveniently  with 

a  fmall  Earthen  Cucurbite,  to  which  another  of  Glafs 
muft  be  applied:  This  muft  by  all  Means  bo:  hori- 
ZootaUy  fituaced  in  a  urnace  fit  to  niake  DiUillati-> 
MS  open  Fire^  whki>  being  ftrongly  increafedt 
tbt  AfftAim  albends^  and  applies  irlelf  to  the  colder 

Region  o\  ihc  Veflck,  partly  in  black  ih  rhin-fct 
Flowers,  partly  in  a  Sublimate  compofcd  of  a  Col- 
JeAion  of  fmaU  fcaly  ihining  MalTts. 

4*  Lmk  htkhvok  km  rMiaoed  to  a  ftmi-metalHck 
Form,  by  whatever  Method  you  will,  according  to 
the  foregoinf^  Diredioas,  it  will  rc-aikia:ie  its  white 
cryflallinc  Form,  by  a  Sublimation  with  fixt  Alkali, 

t  •  ■ 
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OF  VITRIOL. 

■ 

PROCESS  LXXIir. 

cxtrc5I  Vitriol  out  of  the  htk-Jloncs  (Part  I.  §  42 1 .) 

cud  to  cryfialltze  it,  . 

•  •  • 

ylPPARArUS.    •  • . 

I,  A  .ifliingpp.r,  rough,  iweciifli,  ftyptick, 
£\,  naufLOiis  l  aftf,  benays  the  FrtrRnce  oi  fome 
Vitiiol,  or  Alliim,  in  any  terrclirial  Concrete. 
Now,  it  you  want  10  bt*  certain,  what  this  CjDn.crcte 
is,  and  how  much  it  conceals  ot*  the  iaiel  JVlintrrals, 
beat  the  Clod  of  Ore  to  l^owder,  and  boil  it  in  a 
Glals-Cucurbite  cut  c  fi  at  Top,  or  in  a  Veifel  made 
cf  milled  Lead,  with  three  Times  the  Quantity 
o\  pure  Water/  Srir  up  the  turbid  Warer  iliil  warni 
with  a  wor.dcn  StKk,  pour  it  into  a  double  rtltrating 
Paper,  prtvioufls*  moillened  with  \Va;er,  and  placed 
in  a  (jlifs  I'unncl:  This  muit  be  done,  Icll  a  great 
l^uantity  of  the  Water  which  contains  Vitrioi,  cf- 
fJiino;  at  the  upper  Part  of  the  filtrating  Paper,  Ihould 
dimini'h  the  '/induct  conliJerab  y,  efpecially  if  you 
ii!e  bur  a  little  ol  tlic  !nk-ftone..  Ltt  the  pulverized 
Clod  of  Ore  be  bc/iltd  a  iecond  Time  with  a  double 
t<ijr.>iiii)  Of  W;uer,  and  rej  cat  this  fo  long  as  the 
'J'liiieot  fhe  \'iirioi  is  Itrongly  perceived  in  the  boiled 
A\  atcr:  Tiun  hitrate  tliefe  Solutions,  and  popr  then"^ 
upon  the  Hril:  Scjlution. 

2.  When  all  the  Scluticr.s  are  collected  in  a  G!afs 
Ci;curbi:e,  cut  v.ith  a  wide  Opening,  put  tiiem  in  a 
^cir.d-batii,  and  n'lake  a  Fire  lo  l^rong  as  that  a  thick 
^  apour  n.ay  coir.eour,  but  the  Huid  not  boil :  Con- 
tinue this  iJegree  ot  Fire  equally,  and  wi:hout  Inter- 
million  :  v^'o  loon  as  you  fee  thin  Pellicles  on  the 
iuriace  of  the  ^Lluuun,  hkc  Duft  that  miijht  have 

faikq 
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fsAlcn  upon  it,  fwin^nung  at  Top,  let  the  VefTcIs 
grow  coldy  and  put  chtni  in  a  cold  ftiil  Place  for 
one  Day  and  one  Night,  chat  Cryftab  may  gather, 
which  muft  be  jCclhBM  by  dec^nrini^  the  remaining 
Lic|uor  tlie  Sokition.  Di!urc  ihc  ivciiJue  with  the 
double  Quaaiuy  (ji  Warcr,  hitrate  and  infpiffaie  it, 
and  kt  by  for  Cryftalltsaiioo»  as  belofe  ^  till  what 
remains  at  iaft  relufes  to  turn  any  more  to  Cryftals, 
but  aflumes  an  oily  ConGftence.  (fonfider  every 
Time  frparatc.'y  the  C  ryllals  produced,  tu  kc  whe- 
ther they  have c he  Properties 01  V  uriol  (Part  1.  §417). 
But  ineadiCryftaUization,  an  Okerofayclbw  Colour 
will  be  produixd^  which  is  expelled  in  a  greater  Quan» 
tity,  as  the  Inlffiflfation  is  performed  more  (lowly 
and  inequilly,  ortvcii  uhrn  the  Soiucion  is  kept  too 

long  at  reft,  chougih  ic  be  pecle^y  traalparem, 

rbi  UJe  Md  Reafm  of  the  Proetfs. 

I.  There  are  many  Ink  ftones  that  conceal  different 
kinds  of  Vitriol  confounded  together  (^Part  I.  §  417.) 
and  fomcdnoea  Alhim  into  the  Bargain.  The  latter 
k  ?ery  eafily  diftinguifhed,  when  the  Infpilladon 
aftd  the  Cryllalliz.atio.i  jfe  difcretely  performed:  By 
which  Method  fornc  Salts  may  be  leparatcd  from  each 
odier,  which  being  cuniouflded  with  an  Infpiflarioa 
foo'hafttty  nade^  cannot  be  wdl  diftiDgotifaod.  Tho 
Difference  which,  is  between  thcfe  Vitriols,  proceeds 
from  a  Variety  ol  the  Proourtion,  in  which  the  p-rcen 
l^itriol  oi  iron  ^  and  the  blue  Vitriol  of  Copper  f 
joined  to  tach  otl^.  Ailum  itfelf  mixes  with  them 
pretty  ofttn,  which  eppears  dearly,  if  yoo  diftit 
Oil  \':vATi  Vitrio;,  or  calcine  this  llrongly,  and  edul- 
corate with  Water  the  Caput  Moriiium  which  is  very 
fed«  This  V/aier  being  iolpitfactd  and  cryltalh/.ed. 
prodiioes  wbitifli  Cryftals»  which  are  called  GiUa 
fartuilfi  B»  and  have  Qonccmrauxl  in  them  the  Allum 

'*  •  In  the  Shops  called  Copperas. 

f  Knuvvn  I)y  the  Name  vt  Rmsm  FitrUl^  or  the  blue  Scone. 
][       of  V  i;r;ol. 
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which  was  in  the  Viu io!.  Nay,  this  Gilla  is  more 
impregnated  with  Coppery  than  the  Vitriol  out  ot  the 

Capui  MoriuiLin  of  which,  it  has  been  made  For 
Allum  molt  difficultly  lolos  its  Acid  in  the  Fire: 
I  hercfore,  it  you  pour  Water  upon  it,  after  a  ftiong 
Calcination^  it  may  be  reduced  almoft  xo\a^\f  to  Cry- 
ft  a  Is  again.  Likcwife,  Copper  is  not  fo  eafily  dc* 
pr  ived  of  all  its  Acid  by  t  irt-,  as  Iroa  is,  though  the 
iormtr  be  precipitated  by  the  latter* 

2.  The  Vitricis  of  iron  *  and  of  Copper  may 
raiily  be  pnoduced  by  Art,  and  even  that  erf  kon  by 
iimply  pouring  upon  h  Oil  of  Vitriol,  dikited  with  fix 
or  eight  Times  as  much  Water,  when  it  is  too  avjch 
concciuraied  {^Pari  I.  §  109  )    But  the  Splunon  niuft 
be  kft  for  one  or  two  Days  in  a  moderate  Hf:^^  and 
more  Iron  be  added  than  the  Oil  of  Vitripl  can  dif- 
folve.    Ti.en,  when  the  Solution  is  thoroughly  fepa^ 
'rated,  filtrate  ir,  evaporate  it,  and  reduce  it  to  Cryl- 
'tals  as  bciorc,  and  you  will  have  green  Cryftais  : 
This  Solution  alio  lets  fall  a  great  J^amity  of  yel- 
low Oker  during  every  Infpiiration ;  and  even  when 
)uu  let  it  rcil  for  one  or  two  Days,  it  grows  opaque, 
and  aflumes  a  rully  Colour.    Bur,  if  you  kt  tall  into 
it  a  few  fmall  Drops  ot  Oil  of  Vitriol,  to  make  it 
very  (lightly  acid,  it  remains  long  limpid,  and  if 
it  is  infpiflated  and  put  at  reft  for  a  Cryfladlization, 
this  vc:ilu\v  martial  1\;MCU  doth  not  fublKlt;  :  1  lie 
Crylbis  which  are  then  produced,  become  Ich  yellow, 
of  a  Grafs- colour,  and  keep  their  Whitenels  and 
Tranfparency  longer,   but  are  a  little  more  acid. 
Thence  it  is  plain,  how  vain  is  the  Labour  of  thofe 
v^ho  try  to  purify  the  Vitriol  of  Iron,  by  ihtfe  re- 
]  eated  Solutions,  Infpiflations,  and  Cryftaliizations. 
Jbor  it  is  totally  refolved  into  chefe  Okery  Dregs,  and 
V  it  contains  any  Cppper,  there  remains  at  laft  almoft 
mere  Vitriol  ot  Copper. 

• 

•  \' itriol  of  Iron  is  called  Ccppfras,  and  is  made  ia  great  Quan- 
tities Jil.i;ijp//pr^j  jpear  Loii^s/;^  oi  xuAiy  lro»,  old  Isiaiis*  iSit*  #ft4 
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9.  If  you  throwia^littlfi  Ftfingi  ^£  Jka  iat0'[«  Sb^ 

kition  of]  Vitriol  made  with  InkrftoMS  or  Pyrkes» 
the  Copper,  if  it  coDcains  any,  is  precipitated  to  the 
Bouom.^  i(»ch^  with  regard  to  it,  pure  as  (he 
b^dcAia  Vitriol  of  IivQ^  ^N'^^i.a/) 

4s  VMUA($i  Co|)(irr  b  pMpaitd  m  m  iaOaoc  vich 
Oil  of  Vitriol  as  (N^  a.) :  But,  this  is  not  fo  much 
iatu rated  with  Metal :  For  Copper  dues  not  fo  readily 
yicid  to  Oil  of  ykW^ly,*si&^Um  docs,  T^hG  Oy^oh 
limi  fiimedi  hccine»  if  ymk(tn$iff  Flirta  ol^Cop^r 
witli  Soliriiijr  in  w  Emhm^Vo&l^  Ouirclafevith 

a  Tile  and  with  Lute,  and  then  put  the  Vcflcl  into 
the  Bire»  uii  u  is  middling  red-hoc.    Thus  the  Flac^ 

jmconndid  kf  ibe  Suij^p,  aod  become  of  a  duk 
Cdonr^  aad  niiiGh  chicker  than  tbey  wece  befoie: 

This  is  called  burnt  Copper.  ThcCoppa*,  being  pe- 
netrated by  the  Sulphur,  is  afterwards  roafted  in  a 
iBodeiace  open  fire,  (ill  you  oaiooger  fee  aay  iul- 
phmoui  Vkm^  t  Thiia  by-  pouriog  Water  upoa  ir 
foa  anay  gee  a  irery  fine  az^opt^oloiiied  Sakitioii  of 
Vitriol  of  Copper,  whi^h  aiuit  be  reduced  to  Cryf- 

PROCESS  JLXXLV. 

<p^  li^akufljr  of  Viimlout  oj  im  Or^^  Itatkand 

p  jiRjfas. 

If  A  Very  great  Quantity  of  common  VitrioU  fuch 
xV     is  Shops,  is  gpt  out  of  ifyrttet : 

SMiie  c$  them  faaftog  very  link  ctaoo  Copper  ia 
ihenfi,  when  expofed  to  the  Air,  turn  of  fbciniehrcs 
to  Ink-ftones.  Thefe  are  mcrcJy  charged  wich  Sul- 
phur, and  very  Uttle  aricnicai*  liowcyer,  they  do  not 
all  £0  cafily  tuni  to  Vitriol :  And  fooie  of  them  will 
001  do  ie  at  alt.  Thfy  muft  faa  beaten  to  a  ooarfe 
poffdpr,  and  thus  cicpofcd  to  ^  pretty  moift  Air, 
,  •  .  liU 
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till  their  outward  pyruole  Brightnefs  and  Hardnels 
do  totally  difappcar,  and  even  the  inward  when  they 
are  b  *aten  afrefh.    Do  the  reft  as  in  Proc.  L  XXIII. 

2.  1  he  oti.' I  j^yrire?;,  amonn;  ^vhuh  lume  are 
coppery,  and  impregnate  J  witli  a  gieai:  ^>i;ariti;  y  of 
Adenick,  and  many  purely  fei  reous  and  luiphurcous^ 
require  a  previous  Roafting.  This  is  pcrf*;rrr.cd  either 
in  clofe  Veflels  fby  whici)  Operation  the  Suipimr  is 
collefted  top;ether  (/^rcr.  LXVlIj;  or  in  a  nioJe- 
rate  open  Fire,  The  Vitriol  is  not  yet  generated  in 
fome  of  them ;  but  they  muit  be  dxk  expoitd  to 
an  open  fomew hat- moid:  Air,  as  N**,  i ;  or  if  the 
Air  is  too  dry,  you  promote  the  Froi^udnon  of  the 
Vitriol,  by  now  and  then  Iprinkling  them  v^ry 
flighdy  With  Water.  Then  the  \'iiriol  is  produced 
fooner  or  later  in  the  fcveral  Pyrites.  But  fome 
aftbrd  Vitriol  immediately  after  the  Roafting,  though 
in  a  much  Tirallcr  Quantity,  thun  whi  n  lii^y  mc  af- 
terwards expoled  to  the  Air  in  the  Manner  above- 
mentioned.  Then  waft  the  Vitriol  clean.  It  you 
I'xjxffc  again  to  an  open  moift  Air  wh^  remains  of 
the  Edulcoration,  which  is  called  the  Caput  Mortuumy 
it  is  conunonly  liiil  impregnated  with  Vknui,  butm 
a  much  lelfcr  Quantity. 

3.  There  are  many  Stones  of  Calamine^  which 
yield  a  no  inconfi(ler«ible  C^uantity  of  Vitriol,  iroaic- 
diarely  al'tcr  the  Ro.aling:  Nor  is  it  necciTary  to  c:<* 
pok  ihc.ii  any  uioic  to  the  Air. 

^he  Vfe  and  Reajons  of  the  Procefs. 

T.  Wc  ought  here  to  give  the  Reafon,  why  feme 
J^yrites  turn  of  themleives  very  ealiiy  to  Vitriol, 
when  only  expofcd  to  a  free  Air,  fome  with  greater 
Difficulty,  and  a  great  many  not  at  all,  even  in  the 
Space  ot  many  Vears  together:  AnJ  again,  why 
iomc  Pyrites  'preR^nly  yield  as  much  %'itrioJ  as 
can  be  gdt  out  ol  them,  when  walhed  in  warm  Wa- 
4cr,  whiie  Ibme  muft  at  feve/al  Spaces  of  Time  be 
"  *  lexpofcd  10  a  m.>ift  Air  after  the  Roafting  rho' 

thii 
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ibis  Maxcer  has  nac  been  examined  ib  dofirly,  buc 
ilMe  remain  ftiU  imnjr.  Doubti  about  it.    i  ihall 
.  here.  10*  a  few  Words  imnijiofi  the  Difoomies  Dr. 

Hmc^el^  the  Author  luoici^^n  quoted,  has  made  by  a 
Muliicudc  of  Exptrin^ncst  aaii  coomiumcatcd  to  us  ' 
in  hb  Pyritology« 

¥is^  No  Pyrites^  oditatping  any  Copper  or  AHe« 
nick,  turn  of  themfclves  to  Vitriol,  but  they  require 
a  previous  Roaft'mg. 

The  iuipburcous  Iron»Py  rites,  void  of  Copper  and 
Arfenicki  nirtt  to  Vitriol  by  the  A6lion  of  the  Air, 
and  of  the  Thktgl  it  coiitaiii$«  and.chia  the  quicker, 
as  they  are  Icfs  compad  :  Such  are  chiefly  thofe 
which  frcm  to  confiftof  a  Multitude  of  Fibres  and 
RbJ^  gathered  together.  But  tbere  are  a  good  maOf 
Excqxions  to  cfaii :  t«  there  are  Pyrites  of  fuck  a 
Kind,  chac.tbey  perfift  uochttnged  for  whole  Years 

together. 

Thereiore  we  fee  Copper  and  Arfenick  refill  tbia 
Alteration  of  the  Pyrites,  and  it  likewUtfcUows, 
thae  there  i&.anotber  fecicc  Caufe  bicberto  onkiiown 

of  this  Conitancy  of  the  Pyrites,  becaufe  the  Pyrites 
vvhich  are  mertly  fcrreous  and  lulphurcous,  do  not 
at  all  turn  to  Vitriol  of  their  own  Accond.  1  have 
expofed  inch  Pyrites,  moderately  pulverized  and  not 
Te^  haid,  fo-the  Injuries  of  the-Aur  for  whole  Years 
togciiicr,  but  tbcy  pcrCft  unchangeable  to  this  very 
Dav. 

2.  It  is  dill  leis  known,  why  Vitriol  is  found  in 
ibme  Pyritea,  if  you  buc  pour  Water  upon  them  after 

the  Roafting,  while  you  find  none  in  fonic  others, 
unJefs  you  have  expofcd  tiuiii  p.cvioufly  to  the  Air, 
at  diftercnc  1  imes.  Ic  even  Jeems  that  we  are  to 
look  in  the  Air  for  the  Reafon  of  this,  as  it  carries 
moift  Vapoun  withic*  And  indeed  the  Ackl  of  SuU 
phur  has  not  the  Virtue  to  rcfolve  Iron  into  the  Forn^ 
of  Salt,  without  a  fufficient  (Quantity  of  AVacer: 
|>iay,  Uii  of  Vitnoi  or  of  Sulphur  itieil,  being  mo- 
defistely  coBCcotrated  (though  dilmed  with  much 
|nore  Water,  than  i»  is  vhea  unitpd  iUU  wkb  SuU 
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phur)  does  not  even  diiiblve  Filin|^£  oi  Iron,  unleft 
you  pcur  four  or  fix  Times  as  much  Water  upon 
them.  But»  the  Thing  being  weii  con&dcred,  ic  is 
ccrcain,  that  there  is  ftill  feme  other  hidden  Caufe 
K)i  this-,  becaufe  it  is  not  conceivable,  why  Wacer, 
poured  upon  lome  Pyrictrs,  docs.imniediately  extract 
Vitriol  out  of  them,  and  none  out  of  fome'othei;s  ; 
and  again,  hy  fomc  crude  Pyrites  turn  prefeotly  to 
Viniol  in  a  free  open  Air,  and  never  whi-n  imnierfed 
under  Water.  1  have  met  with  iuch  fulphureous  and 
fcrreous  Pyrites  Oi>  the  Shore  of  the  Northern  Sea, 
that  (be wed  no  Sign  whatever  of  Atfcnick  and  C<^-> 
per,  neither  before  nor  after  their  being  changed  ca 
Vitriol.  They  were  coni|X)red  of  parallel  Fibres  al- 
jtt^l  like  Wood,  very  ion,  and  oi  a  fine  Brightnefs: 
Bm  they  were  covered  with  a  coarfe  Sand  Tome  Foct 
deep,,  which  the  Water  of  the  Sea  could  peaettate 
ran ly  enough,  and  they  had  no  Manner  of  Taftc, 
;jnd  conkq neatly  were  altogether  void  of  Vitriol. 
But  atier  they  iiad  been  €X{>ored  to  the  Air  for  a 
Forcnigfat,  thejr  loft  intir^iy  their  BrighcQc&>  and 
Tvere  become  lb  rich  of  Vitriol,  that  finall  green- 
Crytlais  91'  Liie  Size  of  Millet-ll-eds  appeared  on  their 
Surluce.  Now  if  the  Moifture  alone  was  iuScient  to 
produce,  this  Effed,  there  is  no  Rcafon,  why  they 
ihould  not  have  been  refoived  into  Vitriol  under  8 
very  moift  Sand.  There  remains  ftiH  a  wandcriog" 
ioniic  Acid,  which  fills  alio  rlie  aciial  Region.  Many 
afiirm,  indeed,  that  this  concurs  to  promoCiC  an  abun^ 
dant  Production  of  Vitriol,  nor  rauB:  we  by  any 
Means  exclude  ic  entirely,  no  more  than  the  Motit- 
ure  of  the  Air.  But  whoever  Liijufly  confiJers 
what  has  been  faid  before  concerning  this,  will  own 
that  tl^cre  are  lome  Conditions  requifite  for  the  Pro^ 
dudlion  of  Vitriol,  which  we  do  not  as  yet  clearly 
underftand. 

Wc  might  here  add  fomcthing  concerning  white 
Vitiiol,  and  tl\e  other  Species  of  lactitious  Vitriols > 
biit  we  ihali  treat  of  thefc  more  at  large  on  another 
Occjfion.  .         '  , 

OF- 
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O  F  A  i.  L  U  M. 

•    •  .  •     .         •  ■ 

1»  R  O  C  -E  S  $  LXXV.  ) 

1 

■    *  •» 

P  P  J  R  A     V  8» 
1.  rr^H  £  MMnts»of  Aihim,  ds'ixrtll  ttt  thole  <if 

'X    Vitrio!,  muft  be  prepared  itiany  different 
^^ays,  to  get  Alluni  out  of  them.    For  there  arc 
ionie  aliummous,  fac,  bicuminoas  -Mineral^  whkbr 
Ixring  fafapdd  up  in  the  Afrt  &^  Warm,  tooak, 
trumUc,  lifnd  rnnelimestake  Flame  ;  bat  tWs  is  not 
<3one  wfthbut  Ibme  !  .ofs  of  the  Allum,  and  it  mufl  be 
preveated,  hy  pouring  Water  upon  and  disjoiaiag 
-tbecmcreteHcap:  Thrf  Bitalty  ^mmm,  and  af* 
Tume  the  AfTeetifh,  (lyf>tick,  iiauimis-'Tafc  c»f  Allum, 
which  before  was  but  litde  or  even  'nOt 'perceived  at* 
all  in  this  Mincrak   Oomt  bairen  ft^crals,  as  well 
as  the  Pf  rittSt  require  m  gentle  prevloQs  Roaftingt 
which  bfing  done,  the  aHm)  is  at  laft  produced. 
Chule  out  oi  this  1  (cap  a  Specimen  of  feme  commoji 
Pounds,  put  i:  in  a  Lead  or  Glafs-vefie).  and  pour 
fipOQ  Ic  three  Times  as  much-  Wtitor :  Mate  ic  teil, 
«nd*  'ftndn  ir  through  4k  Filtre  v  poiir  agaki  vmnt 

Water  upon  it,  and  make  it  buA  aaotiicr  l  ime, 
that  the  remaining  Earth  may  be  well  cdukorated. 
Pour  the  Soluitons  together^  dad  let  them  raft  for 
one  Day'  and  oae  Nighc  together,  that  the '  Dregs 
may  luLlide  to  the  B  utom  ?  or  ftrain  it  again  t'nrough 
the  Filtrc ;  i'hcn  let  the  ci^r  Liquor  be  io  in* 
fptBaced'as  that  it  nmf  fvftaiii  a-  new  bid  Egg  put 
into  tc ;  Let  ifgiow  cold  dgain,  -MdttSt  four  and 
twenty  Hours  :  At  laft  you  will  ice  what  will  be 
precipitated:  For  Cryltak  of  Vitriol  arc  fonicames 
produced  i  and  iaiMtiflnmiheAlk»r4s  expelled*  iS 

'   It^M'  }4  i  it 
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it  is  Vitriol,  you  muft  throw  ic  away  :  R  Jt  the  Allant 
irnUt  be  purified  by  a  repeated  Solution  andCryltaii- 

tion,  which  will  be  of  a  rcddifli  bay  Colour.  Con- 
tinue the  fame  wirh  what  remains  of  ike  Solutioo, 
till  It  IS  mtirely  exhauiled  of  Aliuai. 

2,  But  if  no  Ailum  is  precipitated,  the  Solution 
fnuft  again  boil  on  the  Fire,  then  pour  into  it  about 
one  twentieth  Part  of  Taturated  Lye  of  Poc-afli,  or 
one  third  Part  of  punii'^Ll  Urme,  or  alfo  Tome 
Quick Jime:  Mean  while,  cominue  to  boil  it:  if 
there  1$  any  Allum,  a  white  Precipitate  will  begin  to 
be  expelled,  when  the  greateft  Part  of  the  Solution 
is  coi  l  ined  :  Then  let  it  coo!  and  reft,  and  decant 
the  Suluuon  from  what  is  precipitated,  and  out  of  this 
remaining  Solution  the  reiUt  the  Allum  will  be  pre- 
cipitated in  the  Manner  already  meniiontd,  till  there 
remains  at  laft  a  thick  Liquor  void  of  Allum.  This 
done,  dilVolvc  again,  in  a  lufficieot  Quantity  of  bo:U 
m<r  Water,  all  that  has  been  precipiuttd,  purify 
it  by  letting  it  reft,  or  by  FiUracion,  and  reducing 
to  Cryftals  according  to  i^tfc.  LXXIV^  : 

Tbs  Ufc  and  Reafons  cf  the  Proafs. 

t.  Allum^  precipitated  by  iifelf,  confiiU  of  a  mere 
l  arih,  reduced  into  a  Form  of  Salt  by  a  vague  foffile 

Acid.  Buc  this  Eaith  is  of  a  moft  fingular  Nature, 
^nd  different  from  the  other  native  L  arths  that  arc 
known.  For,  with  Chalk,  Lime,  and  S[)ajd,  dif- 
idvcd  in  this  Acid,  you  will  produce  Salts  fomcwhat 
like  Allum,  though  never  perfeftly  refcmbling  ic 
Bur,  li  this  Tarth  is  of  that  Kir.ii,  the  Allum  n  white, 
or  of  a  light  reddifh  Coluur :  And  when  a  Metal 
mixes  to  it" in  the  Form  of  Vitriol,  it  is  tinged  with 
a  biuifli  E;reenilh  Colour :  And  the  AUum  in  this  Calc 
nMjft  be  k;t»kcd  upon  as  impure.  But,  if  the Preripi- 
ration  of  Allum  is  performed  by  a  Solution  of  a  fixt 
Aikali,  cr  of  volatile  putrid  Urine,  then,  indeed,  as 
well  as  in  all  Precipitations^  t  great  Deal  of  the  pre'- 
cipitating  alkalmc  Salt  joim  |»At  Allum :  Which* 
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fcems  to  be  the  Reafon  why  Allum  is  fo  lading,  lucli 
as  arc  the  C  i)Uais  compofcd      AJkali,  acdot'  the 
vague  follik  Acid  united  together,  and  will  noteafiiv 
atMndoo  lu^Acid  in  the  Fire.   For  when  it  is  made 
middling  red-hot  in  the  Fire,  there  comes  out  a  very 
little  Quancity  of  Ac:d  ;  and  it'  a  is  afterwards  |or- 
mcnicd  by  the,  greatcit  and  longeft  Fire,  you  caa 
DevereMWtaay  aioteof  itv  fo  that  on  this  Accounr 
the  Caf0t  Mtrtiuim  is  mod  cuuimonly  looked  upon  as 
mere  Eaith,  which  nevcrthelefs  is.  in  ^  atujoeOi 
Part  diffoivibk  by  poufiog  lv)t  Water  upon  it,  and 
may  be  wmoft  tp^y  reduced  again  to  its  Form  of 
AUmn,  by  a  reiterated  Evaporation  and  CryftaJiza. 
lion.    But  the  Alkali  is  poured  upon  it  not  only  be-* 
cauie  of  the  T^ccipitatioa  pf  the  Ajlwa  iifcIL  buc 
alto  becaulc  of  the  Se^watlon  of  the  Vitriol,  which 
otherwife  would  be  difficultly  p.,  lo.  rncd.    You  are 
to  take  Cure  at  liic  lame  1  ime,  not  toadd  too  m«h 
AikaJii  therefore,  it  auift  be  poured  in  by  rmail 
QHaittitiea»  jo  be  repeated  feveral  Times,  till  you 
are  Aire  of  a  pi*  Proportion.   For  the  lame  Pui^ 
pofe,  an  Addition  ot  Lime  is  not  uleJeis,  and  even 
muft  fuinetimes  be  fubttituted,  fora  neater  Security 
As  for  the  reft,  you  inuft  here  make  the  fame  Ub- 
fcrvatwMaawere-made  about  Vitiiol  {Proc.  LXXIVj 
The  remaining  Uard.s  and  Dregs,  being expolbd  anew 
to  the  Air,  a.e  ag^  iqaprcgpaied  .wit'k  Altam.  Jwe 
not  ait  or  tbuq.  . 

Xl^fc  Proccffes  about  AHum,  as  wel!  as  thole 
about  V.trtol,  do  no:  always  agree  lo  cxadUy  witb 
thofe  which  are  pcrloctpcd  in  greater  Oiuintititt.  for 
ameaict  l^roportion  is  commonly  prodlTced  in  larger 
Operationi.  tor  feveral  Artifice,  mud  be  u fed  in 
every  Cale,  which  mud  be  ur.dcrdood  from  the  pe- 
culiar Nature  of  each  Miticfai,  by  repeated  Exoeri- 
ments:  Whence  you  muft  generally  repeat  a^* 
Twies  tbd«  Examinations^  %efere  you  arc  ahk  to 
^fs  any  certain  Ju4ga)5nt^  ,         '  ,  . 
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I,    X  T  E  have  fpoken  of  the  Generation  of  Nitre/ 
^'W  *  Salt-petre  (P<ir/  I.  §  437»        •  there 
remains  that  wc  Ihould  treat  of  the  docthnftical  Ex- 
tra(5tion  and  Purifying  of  if.  The  Prepaim 'Of  NK 
tre,  commonly  throw  a  few  Pounds  of  the  ^lanh»  Hi 
vubkh  they  fufpeft  there  is  any,  into  a  wooden  Vtfffel 
with  double  the  Quantity  of  warm  Witer,  and  ftir 
k  fe?eral  Times  with  a  Stick:  Then  theV  piit  t^tf 
finall  Copper-Difhes  of  equal  Wright  ihtcTone oFtHk- 
Scales  of  Balance  thac  is  pretty  true,  and  a  doci- 
maftical  Centner  into  the  other  Scale :  They  put  Ibme 
of  the  Solution  drop  bj  drop  into  the  former,  till  a< 
Equilibrium  is  obtained.  They  put  the  3cale  whith 
contains  the  Solution  upon  the  Allies,  or  upon  Saittl: 
that  is  middling  warm,  to  make  it  thoroughly  dry, 
and  wekh  it  agflSn,  to  know  how  much  there  remains 
of  the  Centner  of  the  Solution  of  Salt.    Tben  they 
take  the  Salt  out  of  the'Sifale,  aot!  tafte  tt,  Wfee* 
whether  it  is  nitrous ;  and  put  burning  Co^S  jCroori* 
it,  to  try  whether  it  will  deHagratCi  which  fliews  yotr: 
that  the  Nitre  is  pure»  if  there  rcnvsilhs  Iktlc  or  no  - 
Alkali  at  all   but  if  it  decrepitates  and  tiki  aftjnrder^  1 
you  may  judge  that  it  contains  a  greilt  dealttf  &lr< 
iind  then  the  Nitre  proves  the  worle, 

Metbgr  Method,  '  ;     ,  " ' 

l,xr  OU  will  find  the  Nariirc  of  it  more  ciradtf 
j[   by  the  toiiowing  Method,  'i'alce  many  com-; 
mon  Pounds,  for  inftancc  twenty  or  thirty,  ot  ni* 
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tfbUs  Earth,  and  mix  them  with  once  and  a  half  as 
much  of  quick- Lin)c  and  alkaline  Afhcs,  or  add» 
inftcad  of  thcfe,  half  a  Pound  of  Poc-afh  :  Put  thefc 
l^hings  into  a  wooden  Tub  of  a  fufficicnt  Capacity; 
pour  upon  them  about  the  double  Quaniity  of  warm 
Water,  and  leave  them  thus  for  four  and  twenty 
flours:  It  is  proper  to  (lir  the  Whole  now  and  then 
with  a  wQodcn^Stick.    Next,  pour  the  whole  Mafs 
ihto  a  linnen-Bag:  The  Lye  will  fiift  pafs  through 
turbid  i  pour  ic  again  into  the  Bag,  to  llrain  it  a  ic- 
cond  Timci  which  dune,  it  will  be  tranlbarent  and 
yellow.    This  done,  let  it  boil  in  a  large  iCettte,  till 
fo  mu^h  of  the  Liquor  be  difllpated,  as  that  a  fmall 
t)rop  of  it  let  fall  upon  a  cold  Surface  may  congeal, 
l  ake  the  Kettle  from  the  Fire,  and  Kt  the  Solu- 
tioo  cool  for  one  Day  jind  one  Night:  You  will  fee 
whether  any  Cryftals  {Part  I.  §  21.)  arc  produced. 
Dilute  the  remaining  Solution  in  the  double  Q^iantity 
of  warm  Water :  Then  infpifiate  it,  and  let  it  cool ; 
kepeat  the  fame  as  long  as  Cryftals  will  be  produced 
by  the  Solution  :  There  will  remain  at  laft  a  thick  fat 
Liquid,  which  may  indeed  be  infpiflated,  but  will 
hot  turn  to  Cryftals,  and  eafily  runs  to  Water  a^aia 
in  the  Air.       "-^'^^  -         ^    >  j 

3.  If  you  are  willing  to  have  thefe  Cryftals  very  ' 
pure,  diflolve  them  in  eight  Times  as  much  Water  ; 
filtrate  them  through  a  Paper  j  add  to  them  a  few 
Drachms  of  Quick- lime,  and  make  them  digeft  with 
it  a  whole  Day.  Drop  into  this  Liquor  a  few  fmall 
Drops  of  an  alkaline  Solution.  If,  a  little  after  you 
fee  fmuil  Clouds  in  the  Solution,  go  on,  till  it  is  no 
Ioniser  turbid  :  It  is  never  nectlfary  to  drop  above 
half  an  Ounce  ifito  it.  This  done,  filtraic  it  through 
a  Paper ;  evaporate  it  in  a  (liort  Glafs-Cucurbitc,  and 
when  you  fee  a  fmall  Pellicle,  let  it  grow  cold.  The 
flower  it  cools,  the  larger  and  finer  the  Cryftals  will 
be.  You  muft  always  dilute  the  Refidue  with  the 
double  Quantity  of  warm  Water,  before  y(^u  expofc 
it  to  the  Evaporation,  and  repeat  the  Cryftalliza- 
tion,  til]  the  Ni^re  is  entirely  exhauftcd. 

E  c  ri: 


Digitized  by 


fhe  Uje  and  Rct.fcns  of  the  Procefs. 

1.  Nitre  is  produced  oKt  of  foft  Earths*  impregnjf- 

eel  with  t  at  and  faline  Particles  of  vegetable  and  animal 

Bodies  apt  to  come  to  a  Putrefaftion.  But  Nirrc  is  ne- 
ver found  perkct  in  them,  unltis  fixt  Alkali,  or  a  hmyr 
Eartli  be  j:>ined  to  them.    It  is  then  proper  to  add 
alkaline  SjUs  to  the  Earths  irt  which  Nitre  h  to  be 
g  nciated,  or  .\i  xaW  to  rhix  alkaline  Allies  ot  Li 
to  them,  while  the  i-icrous  Earth  is  boilin^z  for  a  Lye. 
for,  it  is  certain  from  unqucllionable  Lxpenmcnis, 
that  thcfc  Things  enter  rcaHjT  into  the  CocnpoGtioR 
of  Nitre.  This  is  plain,  from  the  abundaht  Quantity 
of  Alkali  ih.it  conics  tiuin  Nitre.by  Mcins  or  a  very 
fmali  Qiiaiuity  of  Coals  of  Vegeiabli.-?,  having  no  fixt 
Alkali  in  them,  furh  as  proceed  trom  Muftard  feed, 
and  the  like:  For  if  ftich  Coals  being  put  upoti  melted 
N.trc,  ecu  naic  with  it  by  mcreafin'g  the  Fire  to  ^ 
hi^h  Dtgree,  and  tht^  Ma  Is  is  hruught  to  a  Fufiori 
like  Water  after  the  Detonation  is  completed,  you 
^ill  have  above  one  Half  ol  hxt  alkaline  Salt,  ^icK 
regard  to  the  Nitre  employed   unlefs  you  have  flung 
mnch  ct  it  out  of  the  VeilcLs  on  Account  of  theif 
fmilinci's^-ur  by  j:';ti:ing  inijMUvlciuly  too  much  Char- 
foal  at  once.  A  kaii  is  called  /a/  iVz/r^^,  and 
is  a  Hide  Icls  I  ufible  than  any  oihcr  pure  fixt  Aikali, 
becaufe  of  the  fubiil  calcareous  Earth  which  is  in  it. 
i^,^or  di./C.  t'urc  ti:en  remaiiiany  Veltif>es  of  IsiiiC  irt 
ir,  which  is  dctccUd  by  pouring  in  Oil  ot  V  irriol 
to  a  perfedl:  S  uuration.    For,  it  there  remiiins  any 
,  Kitrc,  this  Relidue  will  affeft  the'  Nofc  with  an 

•  Larjic  Quinlitic^^  ui  TxiLre  arc  extratfleJ  nt  Paris,  O"-:  cf  :h4 
RiibbiKi  ot  ol:  I  cv...i\)^^  J  which  are  tbcfcuil  ^iiads;  ci  S:one  aod 
Jiror\c- mortar.   1  ho  j^rcaieil  Ciiicntitiej  of  Nitre,  whereof  ihe  Con- 
i'ainption  is  liow  Icconie  ib  gitat  for  the  making  Gunpowder^  ar| 
brought  frt>n>  the       /w//V/ j  but  it  is  Dot  yet  koowo  to  us  whether 
it  is  aji  artificial  Conip.iition  made  by  the  fubibttaotsof  die  island 
'€otimrte:>,  or  whether  there  really  are  any  Mines  of  attire  Sak- 
vetre,  or  any  natural  £ar(hs,  out  of  wikicli  %  can  bo  estrtflcd.  ' 
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CXlour  of  Spirit  of  NitrCj  by  expelling  the  Spirit 
of  it.  This  pRrfeoce  of  &u  A^kMii  in  Niffc,  is  Jike- 
Vfifc  tcrtificd  by  the  Regeneration  of  it  out  of  Spi- 
tit  ul  Nitre  and  Alkali.  Nitre  agiturtd  wuh  a  ftrong 
Fire,  in  a  ilroog  open  Crucible,  is  ac  Uil  diffipatcd 
in  Form  of  Scno^  X1V)»  there  remtimng  a 
very  fmall  QpiMWity  of  Alkali  ^  vhich  is,  however, 
likewifc  diffipatcd  by  continuing  the  Fire,  becaufe 
k  is  A0(  aUfoIutely  dxc.    Morec^cr^  the  fuperfiuoua 

calcarew»  :li/iritif  wbkb  baa  btea  uitrodiic«fi*iar| 

faline  Forrfi  by  the  Spirit  of  Nitre,  and  is  coucai?^ 
in  die  Lyc>  is  precipiuEed  by  Uic  Hxc  A!u  liu  Thif 
appf ac&  Mk  great  Quantities,  efpecialiy  in  ciie  laft  re« 
<nM4QgLyi|.of  tbe      CryftaUiisattoo,  UDldbitbffi 

becfi  already  precifNtatcd,  duriog  tbe  ix>iling  oi  tkf 

Lye  itkll,  by  che  Abuudiiice  ot  Alk^ili ;  It  is  cailcci 
fhi  mktu  jMangauij9.  But  we  afie  iotgraied,  by  dcgpt* 
pifgia  QU  ok  Vitriol,  that  chert  is  Spirit  of  Niiyre^ifl 
this  Refiduei  and  if  it  is  di(lilkcl  wtth  this  OU^  0^ 
coMciled  Spirits  me  Aqua  Regis:  Beca^iii;  V^^f^  J^r, 
so^m  fomea>i7unon  6alt  ia  this  Lye.  .'  -  r 
,  2*  If  NiUfs.U  q7iUii2/Qd  a  fecqnd  Time,  it 
pmiir:  Tbe  (mall  Cioudfr  mhiA  appear  at  t  he  Infta^ 

or  tlx  dropping  in  of  the  alkaline  Solutiun,  pro- 
ceed from  the  iinall  Reiidue.  of  white  Mangaacfe : 
But,  the  fparine  Salt  i«  thoroughly  feparated  by  tb» 
fecQod  Operation,  becaufe  it  being  eaOiy  dilfoJvil^ 

in  Water  docs  nut  turn  fa  calVly  to  CrylUds,  as 
Nitre:  Therefore,  the  atll  Cryitais  are  always  p^er 
than  thofe  which  are  produced  in  tbr  Cryftajliz^igri 
o(  tbe  Refidue :  Wbicb  ia  confirmed  by  tbe  Di^la* 
tion  of  this  with  Oil  of  Vitriol  (See  i). 

3.  Mean  while,  take  Care,  aever  to  make  the 
Evaporation  and  Cryftallization  ot  the  Salts  m  an 
aartfato- Veilet :  For,  let  it  be  glared  ever  fo  neatly» 
yet,  all  Salts,  even  the  fixc  alkaline  ones,  arc  not 
only  abforbed  Uiereby,  but  cvt^n  »ind  lo  icidy  ^ 
PaOage  throug'i  thcoi,  that  I:inagioous  Cryilais  fur-* 
loifiid  ihe  Veifel  on  the  Outftde* 

£  c  2    •  OF 


Av.r  of  ■ 
OF  COMMON  SALT. 

1 

PROCESS  LXXVII. 
To  try  {aline  IVaters* 

■  •  • 

A  P  P  J  R  A  T  U  S. 

S A  I. -gem  mny  be  extraclcd  limply  out  of  Earths 
and  Stones  with  warm  Water.  Hue  Jaline  Waters 
ttjuft  be  purified,  by  either  Filtration,  or  Reft.  Let 
icvcral  Pints  of  them  be  infpiliarcd  by  a  Ibung  Boil- 
ing, till  a  thin  Pellicle,  or  fmail  Cryibis  appear  on 
Hhc  Siirface  of  the  Liquor.    Next,  the  Fire  muft  be 
diminifhed,  that  the  laline  Brine  may  be  only  mid^ 
ciling  warm,  and  fmoak :  The  Crydals  which  were 
jmall  at  firft,  will  grow  of  a  larger  Size :  ThtT 
arc  of  the  Figure  o^  a  hollow,  truncated  Pyramid, 
T^pen  at  the  Bafis»  made  of  a  Heap  of  fmali  Cubes, 
v^hich  being  become  large  at  laft  link  to  the  Bonoiih 
of  the  Solution.    But,  it  you  ufe  a  (Ironger  Fire,  the 
wholeSurfaccof  theBiine  will  be  covered  with  an  un- 
-formed  faline  Cruft,  which  hinders  ail  further  hji^ 
tolatton^  unlefs  you  break  and  precipitate  it  to  the 
Bottom.  When  it  is  fo  far  inrpiflatca,'as  that  the  fa- 
•Knc  Cryrtais  may  be  almoil  even  with  us  upper  Sur- 
face^, you  muit  decant  the  Brine  from  the  fubfuling 
Gryttals,  and  this  muft  be  infpiffatcd  in  the  fame 
•Manner:  The  Cryitals  of  Salt  being  coUe&ed,  and 
dried  by  a  gentle  Hear,  muft  aC  laft  be  weighed. 

The  Ufe  and  Reajons  of  the  Pmefs^ 

Yoi<  may  pliEiinly  fee  from  thefc  Pioceflfes,  how 

common  Salt  may  be  frparatetl  from  other  Salts 
eafiiy  turning  to  Crylials,  and  chiefly  from  Nitre. 
I'or  ibmc  Suits  are  dilncuitJy  and  in  imali  Quantity 

*  diiiblvc^ 
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diflUired  in  cold  Water,  but  they  mek  moft  qoicklf 

and  in  great  Quantity  in  warm  Water.  Such  are 
Nitre,  Tartar,  Tartar  vicriolace,  all  Vitriols,  AUuiii* 
&r.  (ome  of  ihetM  aiek  eafily  enough  arid  m  good 
Quandcyt  equally  in  cold  and  warm  Water  1  nay, 
€Vcn  in  the  Air,  when  they  hai^  abforb^d  tno 
Moiilure  of  it:  Add  thou^^h  tliey  mtli  a  little 
quicker  in  warm  than  in  cold  WaccTj  yec  the  Differ- 
ence is  very  fmall.  Of  tiiis  Nature  are,  common  Salt, 
vegccabie  611  alkaiine  Salfa,<  and  even  fcvetal  ncoiral 
Sales  diflblviUe  in  the  Air.  Therefore,  the  lefs  the 
Difference  of  the  (^lar.tiEir*;  of  die  Salts  winch  are 
uniulveU  both  in  warm  md  cold  Watcf,  is,  Lbe4cla 
Quamitv  of  .Crvdab  you  mM  get,  and  on  the  con- 
trary.  .Vott  will  anderftand  cliis  becttr,  if  iUuftraced 

by  an  ILx.i[llp;L^  Ler  Nitre  be  diliblvcd  in  luiJ  Wa- 
,  ter,  to  4  Saturation  •,  and  die  Solution  boil  in  an 
open  VdSkl :  Tht  Water  will  be  fo  difpofed  bj  tbc 
IdimU  M  tint  a.much  greater  Quantity  of  Nkrc  may 
b0  diflbived,  befides  wbAi  i$  already  fo :  Which  may 
be  exafily  experienced.  Bur^  lo  foon  as  the  Water  be- 
gins to  be  dtflipatcd  into  \'4pgyrs,  k  ac  l^l  diau« 
nifhes  to  Rich  a  Degree,  that  it  can  no  longer  con- 
lain  all  the  dfifiblved  Nitiv».  which  teing  then  at  the 
Surface  which  is  lefs  warm,  is  neverthclefs  firft  of 
all  depriTcd  of  its  Water,  and  expelled  in  I  onn  of 

a.iimU  J^cUidct.  wluUi  tretard^  the  further  i;»v;)|xva- 
tjon.  U  you  eantinue  «0  infpM$itc  by  ificfjsa^ing  the 
Fife,  the  whole  Nitre  turns  to  an  unformed  Mafs : 

But,  if  the  boili  i;:;^  Solution  is  put  ui  a  cold  Place  , 
therr  remains  as  much  Nitre  iii  the  Solucipn,  as  may 
have  been  diflbived  in  that  Degree  of  Cold,  by  a 
Quantity  of  .Wmbt  equal  to  that  which  is  in  the  So- 
lution. The  reft  is  feparated  in  Form  of  Cryftals,  that 
is,  above  half  of  Uie  Nirre,  it  the  Auuolphere  is 
very  cold;  aAii  kls,  ,if  ii  is  very  warm.  Apply  chc 
fao)e  to  Biinr»  But  af  acold  and  very  faturatedSo- 
facaon  of  co^n^iSalo  adsilit  but  very  little  more 

Salt,  if  it  is  made  warm,  the  fmail  Cryllals  appear 
liic  SuHace^  in  the  very  Begiooing  of  tliq  Evapu- 

E  c  ^  ration^ 
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ration,  and  arc  very  little  increafed  when  the  Brin© 
grows  cold.  Now,  if  you  Ibppole  thai  Solutions  of 
Nttrc  and  Salt  are  mixt  together,  and  confider,  at  the 
fame  Time,  that  the  Salt  will  be  better  didblved  by 
cold  Water  than  the  Nitre,  you  will  eafily  conceive, 
why  the  Cryftals  of  the  Nitre  are  is.paraicJ,  while 
the  Salt  l^fWttiris  in  the  SolutioiU>-f<; 8  r 

juuJd  wvi  I*  1.  O  F  GLASS/ 

Our  chief  Dcfign  does  not  require  that  wc  iliouki 
give  in  the  following  Procclfes  accmpleat  Account 
of  the  Art  of  making  Glafs.  It  will  not  be  uTelefe, 
here  to  infcrt  only  a  few  Proceffes  concerning  Glaflcs 
tinged  by  Minerals,  and  to  add  thofc  Things  which 
are  necelfaVy  to  underftand  the  laid  Proccflcs.  For 
one  has  attempted  to  gucfs  from  the  Colours  which 
Glades  borrow  from  the  Minerals  that  are  mixt  with 
them,  what  Kinds  of  Metals  they  did  conceal. 
Therefore^  you  will  plainly  fee  from  the  following 
Procefi'es,  whether  this  peculiar  Kind  of  Trial  vomf 
be  done,  and  how  far  ic  may  be  carried. 

PROCESS  LXXVIIL 

/rv,  h(rj}  much  G!af$^  the  Caput  Mortuum  of 
-^Cotalror  of  Btjmuthy  will  be  abli  io  cbangi  int: 
'^^  blue  Smalt.  ^^i^^iJ  :k;0.iuv 


APPARATUS. 

J. MUSE  clean  fufible  Sand,  or  Flints  that 
•  \^  arc  white,  or  at  leaft  that  can  be  rendered  fo 
by  Calcination;  put  what  Quantity  of  ihcm  you  pltak 
inio  a  Crucible,  and  exjx^fc  it  to  a  pretty  ilrong  Fire: 

.  -Pour  the  Mafs  quite  red-hot  into  a  Trough  full  of 
cold  Water.   By  this  Means,  the  fmall  Stones'wiJl 

-'be  fplit,  and  rendered  fitter  for  a  more  eafy  Puhrcr 
fization:  four  out  fl^e  Wrtfid  Wjicer,  and  grind 
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jflfMif  (ycp^red  in  a  v<ry  clean^ipoa-morcart 

or  upon^t  vejy  h»r4        at  Pori^hyry,  ta  a.iubci^p^ 

.  2.  'l  ake  four  i^arrs  ol  1111:^  Powder,  as  muclrof 
Pot-afti,  or  cf  fomc  otiicr  aikahnc  fixt  bait  wtii  pu».' 
riScd,  one  Part  of  Cobait  well  r9aljied»  or  of 
eltquaccd  Birmuch-Omrj  jl^pth  .kkcvife  CMmioucedy 
and  p;)un(J  them  togcrhcr  in  a  Mortar,  that  they  may 
be  tiioioughly  niixt  :  Lcr  rlu'iVi  mcU  lor  a  few  Hours 
in  a  well  trieJ  Crucible  covered  with  a  Tile,  in  a 
moft  v^km  fire  havings  Draught  ot  Air»  When 
the  CrociWe  h  uken  wt  of  ttic  fire,  cool  it.  by 
fpri:fkling  ir  w^li  Water,  and  then  break  it :  Exa* 
mine  the  Itnall  Bits  ot  Glaf?;,  vv'nethcr  they  arc  opaque, 
of  a  very  dark  blue  and  .almolt  blacli^ilh  Colour  ^ 
and  finally,  whether  they  are  ground  to  a  6ner  Pow« 
der,  and  appear  of  a  plcafant  light  blue  Colour.  If 
tiie  Colour  is  coo  lighr,  and  the  larger  Bits  of  Glafs 
almoil  UAofparcnt,  you  muft  atid  two  or  three 
Timts-more  of  Capi4(  M^rim^  of  Cobalt,  or  of  Bif- 
mnch  ;  fubftrai^iog  CotDethmg»  if  the  Colour  proves 

too  deep. 

3.  If  indcad  of  the  firft  Mixture,  yon  iifL-  Glafi 
pretty  tranfparcfnt,  without  any  Coiour,  and  already 
made  of  flints  and  Sak,  it  will  be  the  fame  Thing : 
But  as  this  is  refradory  not  only  of  its  own  Nature, 

but  is  iHu  icii.ocuvl  luch  by  the  Cobalt,  it  is  proper 
to  add  moreover  one  third  i'art  of  Fot-afli  witji  rc» 
fpeft  to  the  Cobalt, 

"The  UJc  and  Reafens  of  the  ProceCs^ 

m 

i 

I.  This  Earth  which  tinges  Glafles  with  a  blue 
Colouff.has  bctao  fomd  only  in  theCobak  of  Arfenick 
and  Bifmoth,  and  it  may  be  Known  ex  imporiy  if  you 
but  melt  It  vvuh  two  or  three  Times  as  much  Borax, 
00  Accountof  the  fpecifick  blucCoIoiir  wlucii  it  gives 
to  this  Salt.  It  iaoQft  mctalhck :  At  leall,  Artific^crsluvc 
HOC  been  abJc^by  any  M«iho<}>  hitberso-knQM^n»  toex- 
Uiidt  any  Mcul  out  of  ihem  unlcfs  there  remains  per- 
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hap$alirtleB5fmuthinthcQ7/*^/A/d?r/<r^^m,  the  Regulaf 
of  which,  being  collefted  irt  Ihrgef'  Prepsirationi^ol 
tins  Smalt,  is  commonly  poured  off  befbre  it  is  flung 
into  Water,  left  al!  fhould  fly  a!)Out,  with  greai 
Panger  to  the  Operators,  or  the  Houfe  be  fet  on 
Fire.  But  thcTc  arc  Cobalts  void  of  Bil'muttf :  Nor 
is  even  ihh  Colbuf  produced  by  Bifnluth  ;  t\mf\ 
GlaHcs  mchcd  with  Bilmuth  are  tingbd  with  a  pecu- 
liar purplilli  Cdiour :  In  (horr,  this  Colour  can  no 
Way  be  derived  from  Copper,  rit>^  producejd  by  a&f 
Artifice  whatever.  But  Smalt  is  produced  better 
from  one  Species  than  from  another;  ^d  is  nude 
of  the  bcft  Kind,  out  of  the  Capul  Mortuum  of  the 
Ore  of  Bifmath.  ^'^^^'^  '^'"^[n]  \o  {  —  .  . 

As  for  the  reft,  fc\i  dre'Vo  6bfe?t«e  that  fhts 
blue  Smalt  contains  a  great  deal  of  Arfenick  :  Be- 
caufe  ic  rhoft  (liongly  adheres  to  all  Salts  and  P  anh*, 
''iind  emits,  when  melted  in  a  violent  Fire,  tn  arfe- 
Vical  Fume,  different  from  the  Vapours  of  fixt  alica- 
line  Salt  detained  by  a  great  Fire.    The  managing 
^tif  it  M-ith  Copper,  and  finally  the  Solution  of  this 
Smalt  by'-'tf 'great  Qiianticy  of  AJkali  both  in  Fire 
•^d  Water,  Ihew  this  to  be  true.  ^  ji^J  ^j..^ 

^rifiv  M   k  p-R  o  c  E  S  S  LXXiX. 

ffid  dVI  rcbc!  Sdrrbf  'Metat  lies  brdien  in  r):  Ort 
;       UHhiQ'xii^  from  ike  Colour  i(  ^iva  to  Gh£es 

y  *      !  r.:  *  1.- y.  yi  P  P  A  R  A  T  U  S. 

i^Ir^^  ^  A  Sir  yoiir  pufverizcd  Ore  In  a  Fire  ftrong 
t\  X\  enough  to  make  it  middling  red  hot,  in  a 
•''VtfftI  that  is  covered,  to  keep  all  Filthincfs  from 
^falhr.g  into  it.  Mix  a  few  Grains  of  this  Powder 
,  with  one  Ounce  of  cryftallinc  Glafs  reduced  to  a  fub- 
frlile  Pov^der;  taking  all  imaginable  Care,  that  no- 
l^'tMng  metal  lick,  or  of  any  other  heterogeneous  Body 
'that  tinges  GlafTes,  may  mix  to  it.    Lt  t  them  be  in 

JFufion  for  forr.e  Hours,  in  a  Fire,  having  a  Draught 
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pf  Airv  then,  take  oui  the  Vf(Tel;  let  it  grow  cold, 
tnd  then  bqiak  tfr  They  en^^eavour  to  judge  Ifoni 
the  Colour  af-  tbe^  fMi^  Bic9:Qli,/C»i^r  whtf  ft^etait 
or  metalHck  Earth,  was  concained  ia  this  X)rc;  for 
Inliance,  from  the  green  Colour  ihey  conclude  that 
it  conliinc)^  popper,  iiom  die  greenid)  ruity,  th<ic 
Iron,  fitooi  tbt  whitUh  and  mUkjft  th«  Tin, 
^d  ib  on.  If  the  Tindure  it  not  fb  Tenfible,  the 
Operation  muft  be  repeat^U  mth  addiog^  4  greater 
C^antity  gt  che  Ore. 

tb$  Vfi  mi  lUafnu  0f  th  Pmifu 

I.  This  Method  of  trying  Ores  has  not  yet  been 
made  ttfe  «^  eoought  6>  ,thac  tm  may  conclude  any 
Thing  cemii)  fronn  it.   I  fliall  boldly  fay,  that  in 

nioU  Cafes  ybu  caiinut  with  any  Probability  con  lec- 
ture what  Metals  lie  hid  in  Minerals:  Aad  that 
there  ia  no  tiiMikiogof  the  Quaoticy  0^  thcm^  The 
felbwing  OWcrvacioas  render  the  TWrg  very  diffi- 
cult, anti  tvLH  makes  one  dcfpair  entirely,  that  ever 
the  Arcof  makir^Glafs,  as  to  the  tiogiAg  them  wuh 
inetaUkk  Colours,  will  be  brought  to  Peric&ioo^ 
and  the  Arc  of  Aflaying  Metals  be  fufficient  to  that 
Purpoie.     jFor    lirft,    the    Colours  of  Meuls, 

«  PndDiis  Stoscs  are  fuppoicd ,  in  their  natural  State»  (o  be 
lally  of  two  CUlicf ,  the  Adamantine  and  the  CryOallmc;  if  they 
arc  found  in  their  Matrix's  uniain.ed  by  nny  metalline  Subflance, 
they  remain  pure  Diamonds  of  the  cicareil  hnefl  Water,  or  Cr)llalf 
perfcdly  trantparent;  bat  if  n  Diamond  is  tinged  \'.  ich  Tvcad,  ic 
appears  yellow  ;  if  with  Copj  cr  and  Iron,  u  bccomL-s  '^rccn  and  if 
with  Cinnabar,  it  makes  a  moll  beautiful  red,  and  then  char.;;c^  its 
^ame  to  a  Ruby,  and  fofrs  of  its  Hardneih.  in  Proportion  10  the 
Mixctire  of  the  i^etrj!  with  ir.  A  Cryllal  tin^c-d  with  fron  becomes 
aGama?e;  withCoppcr  and  anAlkali,  a  Sapphire;  with  Copper  and 
Bn  acid,  an  b.incrald ;  with  Lcad,aTopazanda  JacinOi;  wita  -old, 

Chryibbte  ;  with  Copper  and  iron,  an  Aquemarinc,  and  Co  on  in 
ni"r.y  Var  tti  V  f?ce  frcoa  .Lar/f  s  ivIediodof  Fofiils,  p^*;;,  Isf  ) 
ai.d  c-iiwh  of  tbek  latter  may  be  imitated,  by  mixing  Preparations 
of  Mc'tais  with  tiic  hncU  wiiiie  fliot-Giafs,  bv  which  Method  alt 
^)cr:5  of  Gemj  btiog  counterfeited,  are  called  Pallcs  and  arc  ukd 
ip  ukfi      lioprciii^as  of  ^ti^ac  hiaglUCi  ^li  Ctf«r» V. 
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whaher  fimple  or  mm  in  any  Froporiioa  and  Mao* 
ner  whaUbevcr,  whecoer  c^cintd  or  yoin^4  wGUik^ 
difter  very  ff!ucb  according  to  the  Degree  and  Dura- 

tion  of  the  Fire,  wiiU  iiyuu  h^ivc  tmp!{'y^u  d-^m^g 
tiic  Calcination  ofiht;  Metals,  and  tl-t:  i-  uliun  or  ihtm 
With  Gials  wlicn  tl>ey  are  nieitcd  ;  iu  ihdt  k  is  harv-.iy 
credible^  that  the  fjcne  Giafs>  taken  out  of  the  hire 
at  different  Times,  fliould  ap;3ear  under  fuch  a  Va- 
riety cf  Forras  ^  nay,  ih-c  Uie  Cob'j:-s  or"  ic  llioulrl 
vaniln  entire! v.  Scondiy,  tbcic  are  ^ictalJ  the  Q  ix's 
ot  which  give  GlaiTes  a  light  Colour,  and  others  which 
beii.j,  calcined  make  them  of  the  deepell  Dye: 
l.LTiCe  ic  hjppens,  t;i;it  wiicn  iucii  i^j.iies  are  miyt' 
together,  the  Colour  of  the  one  or  tiiC  otluT  grows 
quite  obfcure,  and  vaniibcs  entirely.  But,  tiiere-arc 
ieidoni  Ores,  tn  which  one  fingle  Mctai  lies  hid  alone: 
And  there  are  almaft  always  two  or  more  of  tl.cm 
joined  in  ihe  fame  Ma/ri::,  and  in  a  Multitude  of 
Ways,  Proportions,  and  Qiialitics.  But  tlicn  the 
Colours  refuhirg  thcrcironi,  are  of  the  greateft  V' a- 
riety  dillinguifliablc  again  by  the  Eye,  but  impfifli- 
ble  to  be  delcribcd,  a::d  io  intinirely  mii't  i  jcJ,  that 
the  moft  experienced  Artificer  could  hariily  indiCitc 
the  Icall  Part  of  their  Caufcs.  Other  Metals,  on  the 
x:ontcary,.will  not  cnanHelt  themfelves  at  all  by  any 
Colour,  in  fiich  a  Mixture.  L.et  there  be,  for  Inftance, 
Ores,  m  which  Lead  ajiJ  Copper  lie  hid  in  ma:,y 
J^roportions,  the  Copper,  however,  not  beuig  in  r')a 
fnviW  a  C>i-ianrity  tlKTcin.  Mclr  one  Ounce  of  cryllal- 
Une  Glafs  with  a  few  Grains  of  this  Ore ;  The  Co- 
lour will  prove  of  a  bluiOi  green  Dvc,  and  tlie  Fead 
that  vv;is  hidden  in  that  fmall  (h^iantity  of  Ore, 
though  ic  were  ten  Fimes  more  than  the  Coppcr» 
will  not  in  the  leait  betray  its  Prefence  by  the  Co* 
Jour,  nop  will  the  fpecifick  Hardnefs  and  Weight  of 
the  Glafs  be  fenfibly  incrcar^d  by  fo  minute  a  Ciuan- 
tity  :  If  you  add  a  great  deal  of  tiie  Ore,  ilje  Colour 
will  be  totally  obfcLir.'d  by  the  Copper.  The  fanie 
•wiH^  in  this  Cafe,  take  Place  in  I'in,  Silver,  Gold, 
i;jid  Antimony.     Thirdly,  [Ikre  arc  other  IJodics 
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HOC  mctallick,  which  not  only  give  Glaflcs  the  deep- 
gfk  Cokmti\  baft  M\h  reduce  the  deltroyed  Colour^ 
whkii  iiad  been  firft  [^oduccd  by  Meula.  Such  are 
the  Capua  Mmua  of  Cobalt  and  Bifmuth,  fcvcral 
Bodies  merely  terreftrial,  rnflammable,  luii :  hc^us, 
t^c.  From  ihefe  Matttfs  ot  Fad  ic  is  pUin,  that 
dKife  Vimtkacioiis  ougiic  to  be  perfoitDed  with  the 
utn:K>ft  Oape  Mid  Circumfpcdlon/ ancl  much  more 
neatly  than  ail  the  other  chemical  Operatioris  \  fince 
they  may  be  dillurbed  by  lb  many  very  i'mall  aad 
hardly  perceptible  Caufes. 

\.  1  iliaU,  m  favour  of  tfaoTe  who  lore  to  make 
Experiments  about  Vitrifications,  there  (hew  in  a  few 
Words  how  they  can  be  pertorn:cd  conveniencly 
wkb  the  leaH:  Apparatus  and  Expence  :  For  which 
Porpok,  I  fliall»  CO  the  beft  of  my  Power^  here  coU 
\e6t  and  rnemion  what  AtHhors  have  told  us  on  this 
Matter,  and  what  i  n^yl^li  am  fure  of  troni  nj/own 
Experience.    The  Authors  who  have  given  us  the 
Things  chiefly  appertaining  to  our  preient  Porpofe, 
-Wtt  Animm  Nm^  an  luUum  Frieft)  on  wJiofe  Works 
Dr.  Merret  has  given  us  a  Commentary,  and  tran- 
flated  them  from  the  Italian  into  Enghjh^  and  then 
into  Laim,     Kuakel  has  added  Notes  to  tx>th,  more 
faluable  than  the  two  foregoing,  as  he  has  confirmed 
whae  was  true,  mended  the  Errors,  and,  what  is 
much  more,  uniokicd  imnitnfc  Difficulties  by  them 
left  unravtjiled,  the  whole  written  in  the  GcrmM 
Language  *. 

Tlie  Fuffkace  that  is  necelSiry  for  thefe  Experi«» 
ments,  is  represented  in  Tsk  VL  Fig,  I,  If,  and  111» 
and  dcfcribed  at  the  End  of  this  fccond  Fart.  I  have 
at  laft,  by  much  Experience,  to  adapted  this  Furnace 
to  thefe  Operations,  that  a  much  more  violent  Fire 
OMy  beappiiefl  tothe  Veflels^  and  many  of  them  be 
put  at  once  into  ir,  and  the  Readings  and  Calcina- 
nom,  here  requilite  very  long,  may  be  performed  in 

*  Bui  wiilibon  be  publifMio  l^i^i  b«ing  «lm4y  trtaAits4 
the  ic^cftioua  Dr.  Ustsff* 
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ihc  fame  Fire.    I  fhall  then  defcribe  this  Furnace,  f5> 

as  til  at  it  may  be  eafily  cum  (runted  by  any  atuntive 
Reader  :  And  lor  the  ciearex  Under  Handing  of  this 
Matrcr,  1  have  given  the  Figure  of  it  to  he  fecn  at. 
file  End  of  this  Book. 

For  the  Matter  of  ir,  chul'c  S:one5  that  will  bear 
the  llrongcft  Fin?.  ^  ou  vviH  t:.fily  obferve  this,  if 
you  life  a  Sronc  ior  ihc  Support  of  a  Cruci);)le,  ia 
which,  fur  Inftance,  a  flrpng  Fufioa  ot  Copper  tx 
performed:  If  this  Stone  does  not  adhere  to  the  Boc* 
tom  of  the  Crucible  v.hcri  it  is  taken  oiic,  r*or  look^ 
lobc  run  to  Glafs  except  perhaps  it  has  a  very  thin 
vitreous  Cruft,  nor  contrads  Chinks,  and  prel'erves 
its  Hardnefs  when  grown  cold,  it  is  very  fit  tor  (he 
intended  Ufe,  You  may  intlead  of  Cement  ufc  a 
clayey  •  Matter,  of  v,W\c\\  the  fame  Siones,  or 
Bricks  "f,  and  the  doci malt ical  Furnaces  arc  made^ 
But  your  Stones  mud  be  lo  fitly  adapted  to  each 
Other,  that  the  tbinneft  Stratum  of  Li}te  may  be 
fufficient  to  congluiinate  them.  • 

Let  the  Room  in  v.  li.ch  it  is  to  be  confiructed, 
have  a  Chimney  liui  gives  a  rapid  Motion  and 
Draught  to  the  Smoak:  All  the  large  l^aiFages 
opening  to  the  Air  mud  be  fuch  as  may  belhut,  and 
the  Fuinacc  be  maj^  n  ai  ilui,  Chinmey,  m  iuch  a 
Place,  as  that  t!ie  Artificer  may  treely  move  louad  it. 

Tlie  outward  Figure  of  the  Furnace  uiay  be  cyim^ 
drical  and  arched  at  Top.  Let  the  outward  Plame* 
terbe  twenty  four,  or  more  Inches,  according  to  the 
DifTcrence  ot  the  Sioiks;  tl^e  l  IeiL;ht  nudi  be  forty 
eiglu  Inches :  The  'Fhickncis  of  ihe  Wall,  where  i( 
is  thinned,  mult  be  four  or  fix  Inches  at  leaft,  The 
inward  Cavity  is  divided  into  four  ChambefS,  which 
are  formcfl  acconiing  to  a  par  a  bo  lick  Ijne.  The 
Ic'Wermolt  rervcsforan  Aili-I;oie,  and  is  tw.eivc  In- 
ches iii^;!),  and  its  greatell:  Diameter  ,at  Boitoin  touc- 
tcen  Inciic^.  Whence  the  Dcfcaiption  of  the  Para* 
bola  5s  felf- evident.    Let  this  Arch  be  open  at  Top 

-  *  V»  indibr  Lor.ni  or  Siu:brii!j:^Ciajr  will  ahfwcr  this  Purpol'e. 

with 
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:ivUh  m  Hole  rni  Inehes  wkfe;  fb  ihac  thert  may  be 
left  fn  the  Back  of  a  Margin  two  Inches  broad 
round  the  Lavuy  oi  the  Furnace.  This  Margin 
ftrvcs  CO  fuppcrt  priffDatical,  qaadranguiar,  Iron- 
Bars,  which  muft  be  put  upon  the  nMind^Hole^  inllead 
or  a  I, rare.  Tlicfc  Iron-bars  arc  faftcned  with  2iS:ra^ 
ium  of  the  be  ft  Lute  of  the  fame  Thickncfs  of  the  Barjr, 
at  the  Place  Where  they  reft  upon  the  Marghr  This 
Lute  muft  be  neady  finoofrhed,  that  fmaff  VeiTeh  may 
b-  lie  upoi)  it  all  round.  Leave  at  the  Bafe  of  the 
Alii-hole,  afquare  open-Door,  fix  Inches  broad,  foi;r 
Inch-s  high,  with  an  Iron  Door  hung  on  Hiogps. 

The  oSier ditmber  built  upon  the  foregoing,  is  t 
fire- Place  to  pat  in  the  Fuel  of  the  Fire,  and  of  th6 
fame  Breadth  and  Height  as  the  foregoing;  unlefs 
the  Stones  it  is  made  of  arc  Icfs  durable  in  the  Fire; 
For,  fn  tliis        it  muft  be  a  few  Inches  broader, 
and  be  covered  over"  with  a  Croft  as  many  Inches 
thick,  of  the  bc^ft  Lute  that  will  bear  the  ftrongrft. 
t  ire.    Let  the  Top  of  the  Arch  be  perforated  with  a 
rbund  Hole  fix  Inches  in  Diameter,  round  the  Cir* 
tttk  df  *  It  the  Arch  rtiuft  not  be  thicker  than  a  Firi- 
gcr's  Breadth.    Lrt  there  be  upon  the  Back  of  this 
Arch  a  i^vcment  four  inches  broad,  to  put  the  Vef- 
iels  upon.   Make  in  the  Circumference  of  this 
Chamber  feten  ec{uidiftam  Doors,  liic  of  which  muft 
be  four  Inches  broad,  and  as  much  high,  and  the 
fcvenih  two  Inches  larger,  ail  of  them  arched  at 
Top.   Let  the  Baies  of  them  be  the  Height  of 
two  Indies  diftanr  ftonl  the  Margin  upon  which  the 
Iron  Bars  are  fixr,*  which  Mar^- -  mult  be  confidered 
«s  the  Pavement  of  this  Chamber.    Let  the  Wall 
at  the  Bafis  of  each  Door»  and  at  the  above  men- 
tioned Ifieenrai,  be  cut  out  tm  the  Inftde  to  one  third 
Part  of  its  Thicknefs.    Bur,  kc  all  liie  Uoors  be  ul 
Iron,  hung  on  Hinges,  and  made  in  the  fame  Maji* 
ncr  as  Pan  h  4  239.  N*.  4^  coated  two  Inches 
thntk.  '^hen  mut,  they  muft  be  received  into  u 
Groove,  cut  on  the  Infidc  in  the  Wail,  of  the  faaic 
Depth  as  that  of  t&c  coaled  Door,  and  but  a  few 
'  -  *  Lines 
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LiacsbioaJ:  Let.  ilicic  be-  bcfu^cs  a.  fmall  Hole  af 
the  Top  ot  c  ach  Door,  that  one  may  copvciikotly 
Jook  into  the  Furnace. 

The  third  Chamber  built  over  this»  per  fed  ly 
like  the  iwo  foregoing,  except  that  the  Arch  is  a  few 
Inches  lower,  and  there  is  a  quadrangular  Hole  com- 
niunicating  from  this  Axd\  into  the  tourth  Chamber, 
not  in  the  Middle  but  towards  one  Side,  and  cut  equi- 
lateral, being  four  Inrhes  fquare. 

The  fourth  and  lull  Chaniber  is  arched,  equal  in 
Ereadtii  to  the  toret^oing,  ard  only  eight  Inches  high* 
Oa  the  Side  oppoGte  to  the  Hole  whidi  from  the 
other  Chamber  communicates  into  this,  at  the  Height 
of  two  Inches  above  the  Pavements^  let  there  be  a 
cylindrical  Funnel,  made  of  an  I  ror.-pl^iLe,  and  louf 
Incites  in  Diameter,  which  leads  the  Smoak,  and  the 
Flame  into  the  Chimney  of  the  Koom<  i^et  a  Pat- 
fage  into  this  Chamber  be  open»  through  a  Door  fi^ 
Inches  wide,  and  as  much  high,  juft  above  the 
Pavement  ot  the  Chamber,  opciad  in  the  Middie 
ol  the  Circumference,  b<:twcen  the  quadrangular 
Hole  and  the  Funnel.  To  which  Aperture  let  ao 
Iron-door  be  hung,  that  the  VefleU  may  be  convcni- 
ci.Liy  introdticcd,  and  t«kcu  qui. 

Ufc  this  Furnace  in  the  iollowing  Manner.  Make 
a  Fire  in  the  fecond  Chamber:  And  ufe  for  your 
Fuel  Charcoal  or  Wood  very  dry,  erpccially  Beech^ 
which  mull  be  put  in  through  the  largeft  Door  of 
this  Chamber.  As  roihc  Choxc  ot  the  Fuel  tor  the 
making  of  a  llrong  Fire  in  general,  obi^ve  wbaE 
tollers,  if  ypu  have  a  Mitxl  to  urge  with  the 
ilrungeft  Fire  a  Body  furrounded,  on  all  Sides  witli 
i'  Uv  l,  yoli  iiiull  ia  this  C  alc-  cIujIc  the  CoaU  that  are 
of  a  Iniall  or  middling  Siiic,  nor  nui  11  you  put  bt- 
I  ween  the  Grate  and  the  Vcflel  w  hich  contains  the 
liody  to  be  changed,  a  Support  higher  than  three 
lunger's  Brcadch,  if  the  Veflcl  IS  very  large-, 
n  .r  lower  than  one  Finger's  Breadth,  if  it  is  very 
Im^ll.  Bur,  il  the  Vclfels  ;a|[cput.at  the  Side,  or 
above  the  F  ttd^  as  ts  tu^  .^oMfEiDnly  done  in  this 
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Furnacf,  tdac  they  nr^y  txs  exp<>^  to  a  ftfong  Heac^ 
and  to  a  ttfy  qukk  Fbiine,  yw  aie  te  chute  target 
Pieces  of  Wood  and  CbarooaL'  ^Uov^  it  yon  oftatt 

ki  rhe  Wall  of  the  Room,  *  Hole  luiucwhat  laigef 
or  a[  leall  equal  lothat  which  is  at  the  Botcoai  of  the 
A(h-hoiCy  and  inake  a  Pipe  or  Trunk  of  Imsh^tUtc^ 
fcAdlri|  from  fht  fornMr  iiM  ifat  intm^  tod  m  tte 
#ilift  Hand  flintting  the  Rooiir  vcrf  elms  ail  rounds 
#hac  the  Air  may  not  ru(h  in  too  freely ;  theo,  tli« 
Blad  of  Air  that  pafles  through  ciiis  i  ruok^.  is  tbm 
ftronger«  as  tKe  Ctiimntf  ot  the  Room  grow  ihs 
1l«i^me#:  WheMe  che  grtafeftfDegree  of  Fii«  pro^ 

duced  by  a  Draught  of  Air,  h  at  hit  obtained.  Buc 
fbe  Fire  will  be  of  the  uctrolt  Srrengdi  at  the  fmall 
Doors  ot  the  ftcond  ChamboiP^  io  ikac  a  few  Ouocct 
af  Cotmer  beivig  Bang  mriioiir  any  Addisieo  t«o  « 
Cructbie  that  is  red-hot  theie,  will  mdc  in*  a  Mh 
tiutc,  being  agitated  by  a  Fire  gi  c^tcr  than  is  necef- 
fary  for  the  pOuWng  of  Copper  into  a  Moukit  19  re-* 
prefent  any  certain  Figprd^  ^  Ilia  Veffilaarc  put  in 
Iftrdugh  the  fmili  D^o^  aadam  pot  upon  the  Mar* 
^in,  wheredn  the  Iron-Bars^wbich  form  che  Grate,  are 
placed.  You  may  place  as  many  Vrflels  round  tlye 
Circumference  of  the  Chainbcr  as  ciiere  ate  Doors  ki 
k.  1  he  VeflbHi  Hhicb  w  ipdc  in,  befonc  the  For- 
mtee  h  perftitiy  warm,'  m&f  be  put-  upon  a  low 

Support,  made  oi  a  Stone  one  Inch  thick,  and  noc 
eaiy  to  be  virrificd.  You  may  Ice  and  try  tlic  Mat* 
(er  in  the  VefllMs,  thiOligh  tkt  iicali  HiMe  «lade  in 
i^'of  th^  V>oM  chac  are  hungxm  Hingea.  I4  ebt 
third  Chanlber,  you  may,  on  Account  of  its  Pave* 
Hunt's  bc'rnii  much  broader,  put  a  double  Kow  of 
Velicis  therein^  that  is,  twelve  m  Number,  or  more, 
if  tbey  are  of-  a  middling  ShM.  'Thn  Fin  ia  milder 
in  this  thamfx^  than  in  the  foregoing,  viki  a  mid* 

dling  iiicltiiig  Fire.  Finally,  the  Fire  :s  much  iwnrc^ 
gentle  in  the  louith  and  uppcrmod  Chamber,  and  is 
of  rery  great  Ul'c  for  Caieinations  and  Uoallings,  to 
be  made  in  a  midifling  Fii#:  Bot  then,  indeed,  the 
VtlTch  do  but  grow  icd-boi  there.   It  you  have  4 


Digitized  b) 


^fit    :    V-    The  Art  o/ 

Mind  to  put  your  Vcffch  in  the  Furnace  already  hor, 
fhey  mult  be  previoufly  made  very  warm  ;  then, 
they  are  able  to  bear  the  Heat  in  the  fourth  Cham- 
ber, out  of  which  they  may  at  lad  be  put  into  the 
Third  or  Second,  when  they  arc  already  red-hot. 

You  mulV,  before  this  Furnace  is  conftruftedy 
make  an  Apparatus  for  feveral  Operations :  And  thus 
you  will  perform  a  great  many  txptriments,  with 
very  little  Trouble  and  Lofs  oi  1  ime  :  So  that  I 
can  affurc  my  Readers,  that  none  have  been  more: 
agreeable  to  me  than  thofe  I  have  made  in  this  Fur- 
nace, though  they  arc  extrcamly  lireforae  by  any 
other  Method,  on  Account  ot  the  ftrongeft  Fire 
"Which  muft  be  continued  lb  very  long.  I  do  not 
indeed  exaggerate,  in  laying  that  all  the  Operations 
are  twice  as  eal'y,  when  you  know  how  to  make  a 
right  Ufc  of  this  Furnace.    •  ' 

For  want  of  it,  i  formerly  ufcd  with  fome  Succcls 
the  Arhanor  dcfcribed  {Part  I.  Plat.  IV.  Fig.  1.)  by 
applying  to  the  Alh-holc  ot  it  a  Wind  pipe,  like  that 
applied  to  the  foregoing :  I  put  the  Veflels  that 
were  fe i  upon  low  Supports,  into  the  Chamber  nexB 
to  the  Tower:  I  took  quite  away  the  Iron-Lamina 
which  intercepted  the  Pallage  of  the  Fire  :  I  ftopt 
the  fore  part  o\  the  Chambrr,  with  a  Wall  made  of 
Cement  and  Brick,  in  which  I  left  two  fmall  DoorSv 
to  introduce  and  take  out  the  Vcffcls,  which  Door? 
might  be  fhut  with  Stopples.    I  placed  the  Veflels  to 
winch  the  ftrongeft  Fire  was  to  be  applied,  next  to 
the  Hole  which  conveyed  the  Fire  from  the  Fire-place 
that  was  in  the  Tower,  into  this  Chamber  :  And 
ihofe  which  required  a  more  gentle  Fire,  I  placed 
in  the  Middle,  and  over-againft  the  foregoing  :  But, 
as  the  Stones  were  not  of  the  bcft  Kind,  and  the  Fire, 
continued  for  two  Days  together,  was  moft  violent, 
the  Furnace  was  almoft  dcftroyed,  and  the  Supports 
ul  ibe  Veflels  almoft  immerled  in  the  vitrified  Scones  j 
though  no  Glafs  had  run  out  of  the  Veflels :  Which 
myll  be  prevented  with  all  imaginable  Care  ;  for,  if  ic 
.  iN^  ii  !.  f    1    .Joi/ivd  w-        ,       .  happens 
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happens  fb  a  Number  of  Tiuies,  your  Furnace  will 
be  totally  deftroycd.  o      .  • 

They  olfr  for  their  V^li  in  Pm  common  Cruci- 
bles, and  mcftincr  Difhcs,  which  are  put  iiuo  the 
Furnace  either  open,  or  covered  wirU  i  ilcs.  -Hut,  if 
you  have  a  Mind  often  to  try  and  (hr  up  cbe  Matter 
whhin  them/8nd*afe  ttt  the  iktM  Tiiiw  to' a^oid  the 
falling  of  Afhr^,  which  fly  abour,  into  the  Vcflels, 
ftu  muft  make  an  Hole  in  iht  upper  Part  ot  the  Vci- 
fel  on  orre  Side,  tnd  ih^n  tovtr  4r^th  *  Tile  to  be 
faRerted  witA  iidW/  ToiffMynMb  wake  on  Pup* 
pfeft  fmall  cyHndrical  VefWi?  (liut  dole  ac  Top, 
having  a  like  Aperture.  If  they  arc  put  into  the 
Fdmact,  thett  Optrniri^  rbulModk  toMTdi  the  Dooit 
If  yMr^trian^la^YeflU^  the  Jkufhf  moft  look 

towards  the  Centre,  and  the  oppofite  Side  towards 
the  Door  :  For,  if  you  negled  this^  (he  Vcflels  wiH 
tifily  fplit,  as  the^  ire  ptt-  lrt»  1  herdfore^  ^e  will 
ofHit  all  the  llfembM^ior  nkAmg  figurid  Olaflesi 
only  the  CcWS^Hfions  of  them.  ■  ^  ^  ^  '  ^ 
'  We  have  already  giverragtrncralDrfinicionof  Glaflcs 
(Part  L  f  8.  SBol:  45 1— 2:)  Tliey  are  in  part 
•>>7<p/<f  W4  >#fti2flHnfMy  ^am  bcf^  #.  Into 

meiely  tfrrejirial^  to  which  Clals  all  the  vitrefccnt 
Stones  do  belong,  and  it  is  all  one  whether  they  arc 
erode  pr  affeady  melted :  For,  the  crude  vicrefcenti 
Stones  Hkfi^jilttheCharafterrftieksof  Glaft.  s. 
to  fnetaPJck^  that  is,  the  Metals  and  Scmi-metals; 
aff  of  which,  excrpt  Gold,  Silver,  Mercury,  and 
iU^faNck^  turn  to C^^i  ptoperly  fo  called,  by  Meant; 
or  r  getiite  RMfl^  Glafft-  at  lafty  by^  * 

af^fying  a  flrongcr  Fire  to  them.    Th^ey  ar^  alio  \a 
part  compoUnied  onrs.    Now  they  are  compofed  ei- 
ther of  the  fimple  Ones  jteft  menfioncd,  or  alkaline 
and  neutral  fljtt  Salts  ar6  added  to  cHefO,  of  wfaidb 
we  arc  goin^  tO  treat  in  a  more  fpecial  Meaner.    ■  v  ' 

f  Of  Sttt«Wdtj#  Clfcjri.  . 
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PROCESS  LXXX. 

Tbe  waking  of  cmmon  GUtfs^  and  tbe  ExiraShn  0f 

Salti  out  cj  /ijhcs^  Jor  the  ^re^anng  cf  ii. 

APPARATUS. 

I.   A  LKALINE  fixt  Salts  produced  out  of 

l  \  burnc  Vegetables,  melred  together  with  vi- 
treiccnt  Earths,  turns  to  what  is  called  cominon  Glafs. 
1  he  alkaline  Salt,  with  its  Matrix  Earth,  that  is, 
Salc-afhes  remaining  after  the  burning  certain  Vcgeta* 
bles,  being  mckcd  ui  a  ftrong  Fire,  turn  to  Glafs, 
with  which  you   may  likewife  melt  a  Quantity 
of  Sand,  or  of  pulverized  FHnts,  which  may  be 
in  greater  Proportion,  as  the  Aihes  were  more  Salc» 
This  Glafs  is  the  hardeft  of  all,  more  rcfraftory  in 
the  Fire  than  the  other  ccyiiiumn  Glafies,  pcrfeftly 
rclilling  the  Air  and  Water,  and  all  liquid  iVJenJlrua 
that  are  known  :  On  which  Account  it  is  not  to  be 
efteemed  iefs  than  the  fined  cryftaline  Glafs,  becaufe 
of  its  vaft  Ufefuhvjfs.    Its  Colour  is  commonly  uf  a 
dark  green  Dye,  fonietimcs  quite  opaque  and  black. 
1  he  Keaiun  of  this  incomparable  Durabicnefs  con- 
fjfts  in  the  pcrfed:  Mixture  of  che  Salt  and  the  £anh, 
as  likewife  in  the  great  Quantity  of  the  latter,  where- 
by ii  luipaflcs  the  fo.  rr.iT  much  more  than  in  jny 
other  Glais.    Salt,  for  Inltance,  is  moll  equally  and 
minutely  divided  through  the  Aihes;  whence  its 
diifolving  Virtue  is  fo  much  increafed,  that  this  little 
Quantity  cf  Salt  is  able  to  bring  fo  great  a  Quantity 
of  a  very  relVuftory  Earth,  to  a  State  of  Fufion. 
The  Aflics  beiL  g  dt  prived  of  all  Salt,  by  repeated 
Roaftings  and  Edulcorations,  and  rendered  fo  pure 
as  to  be  ufed  for  the  making  of  Coppels,  if  you  mix 
them  again  with  liicir  proper  Sal:,  and  put  them  in 

the  itrungcA  Fire     lor  melting  Glais,  ic  will  never 

be 
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hi  pofllble  to  bring  them  to  fuch  a  Degree  of  Fu- 
iion»  as  that  cra&able  Glafs  to  be  figured  by  blowing, 
may  be  made  out  of  them ;  though  this  Salt  lying 
ftill  hidden  in  its  own  Earth  of  the  fame  Kind,  was 
able  tu  dilTolve  not  only  the  laid  Earth,  but  alio 
one  third  Part,  and  even  more,  of  the  Sand  which 
had  been  added  over  and  above. 

!•  To  make  dear  common  Glafs  aiore  tranfparenr, 
you  muft  extrad  the  Satt  out  of  the  faline  Aflies  of  any 
Sorts  of  Vegetables.  But  you  mint  chule  V^egccablea 
that  have  been  gathered  in  their  pcrfcfl  Growth,  noc 
^cjtpofed  long  to  the  Injuries  of  the  Air,  nor  very 
old  neither:  For,  the  Rains  and  the  Air  itfeif  at  laft 
walh  oil  and  confunie  that,  out  of  which  fixt  alkaline 
Salt  is  aUcrwards  to  be  produced  by  Fire.  Nor  can 
you  even  proiluce  out  of  all  Vegetables,  a  Quantity 
of  fixt  Alkali  that  will  repay  your  Charges  and 
Troubles:  You  muft  confult  the  Experiments  of  Che* 
mifts  upon  this  Matter.  All  thelc  Saks  are  perfeftly 
tiic  lame,  after  they  have  been  duly  purified,  as  is 
obferved  by  Kunkel:  For  thisReafon,  it  is  altogether 
needlels,  to  prepare,  for  the  compofing  of  GlaflkrSt 
fo  many  Sales,  fo  difficult  co  be  got,  and  on  this  Ac- 
count fo  very  dear :  Since  a  fingle  Kind  of  Salt  cx- 
craded  out  of  the  vileft  V^etabie,  is  as  good  and 
fufficient  for  your  Purpofe,  as  all  the  others  toge* 
thcr  The  extra£Hon  of  Salt  out  of  the-  Afties, 
and  the  Purifying  of  it  is  periormed,  i.  By  Soluuoii 
in  about  three  Times  as  much  warm  Water,  with 
which  the  Aflies  muft  boil  for  a  while,  and  be  (lirred 
oow  and  then  with  a  wooden  Stick.  2.  By  ftraining 
through  a  filtrating  Pap:!r,  or  tlirough  a  Linnen-bag: 
Which  mult  be  repeated  by  pouring  back  the  Warer 
over  and  over  again,  till  the  Lye  paifcs  through  quite 
dear.  3.  By  Evaporation,  which  is  performed  in  an 
Jron-pot  well  cleaned  of  all  Ruft.  ,  During  the  Eva^ 
puratton,  yuu  arc  tu  avoid  tiiji.  any  Alhes  iiijUid. 

•  T!.e  Sea  weed?,  ffpccia'ly  that  Sort  called  Kdt  or  GUfi» 
wort,  abooads  moll  with  ihi»  ion  o  b<ilt. 

F  f  2  fall 
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fail  into  it,  and  you  muft  make  under  it  a  Fire  thtk 
jnakes  it  boil  gently  :  But  you  muft  firft  have  a  fuf- 
ficient  Quantity  of  Lyc  ready,  that  you  may  be  abte 
10  fill  the  Pot  eight  or  fix  Times  at  Icaft.    Nor  muft 
you  pour  more  at  once  than  is  neceflary  thac  the  Poc 
may  be  half-full,  left  the  Salt  (houkl  form  a  Cruft  i» 
the  upper  Part  of  the  Pot,  that  would  be  difficult 
IQ  fcparate.    As  much  Water  as  is  diffipated  by  Eva- 
poration, fo  much  frclh  Lye  muft  be  now  and  then 
poured  into  tlic  Pot,    When  the  fmall  Clots  of  Sale 
begin  to  thicken,  and  to  appear  in  the  Lye,  and  a 
fmall  faline  Cruft  covers  the  Surface  of  it,  diminifh 
the  Fire,  and  uxth  a  Wooden-fcrapcr,  or  an  Iron- 
kdlc»  ftir  it  circularly,  till  there  remains  a  dry  pul- 
verulent Salt.    When  you  fee  this,  you  may  bake  it 
quite  dryf  without  any  lurcher  fturing.    If  you  neg- 
leA  th.s  ftirring,  and  the  Diminution  of  the  Fire,  a 
very  haid  Cruft  of  Sale  will  apply  itfelf  to  the  Pot, 
uhich  cannot  be  foparared  but  with  a  Mallet  anJ 
a  Chizzic  and  not  without  a  Mixture  of  leveral  Par- 
ticles of  Iron,  by  which  violent  PercufTiOn,  the  Pol 
which  is  of  melred  Iron,  and  brittle,  is  frequently 
fpiir.    Mix  two  Parts  of  this  Sale,  which  will  be 
brown,  or  fame  what  ycltow,  wi(h  rhree  Pares  of  pul- 
verized Flints,  or  of  Sand  ;  melt  them  together  in  a 
great  Fire,  in  which  the  Mixture  being  left  for  fe- 
veral  Hours,  will  turn  to  a  Glafs  finer  than  the  fore- 
going, but  leis  durable;  becaufe  it  contains  mucb 
more  Salt,  and  the  Mixture  is  not  fo  pcrfedl.  But 
we  cannot  determine  a  conftant  Proportion  of  the 
Flints  or  Sand,  and  the  Salt,  becaufe  of  the  Variety 
of  the  Stones.  For  fome  Flints  are  more  fufible  than 
ibme  others:  It  is  the  feme  with  the  diflfercnt  Kinds 
of  Sand  ;  which  muft  be  evinced  by  Experiments. 
Salt  produced  in  an  Karthen-pan,  put  immediately 
into  the  uppcrmoft  Chamber  ot  the  Furnace,  or  in 
its  Pavement,  and  calcined  with  only  a  gentle  Fire, 
left  it  flK)uld  melt,  and  freed  of  a  great  Q^iantity  of 
Fat  which  it  ftilJ  contains,  will  become  perfeclly 
white:  Or,  if  you  have  ufcdtooftrong  aiid  bng-laft- 
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ing  a  Fire,  it  will  afilime  a  light  Uuilb  anti  greenJfh 
Dyct  with  which  you  will  afterwards  make  a  GlaQi 

more  beautiful,  more  tranfparent,  and  more  free 
from  all  Cokuirs  than  the  foregoing,  liut  a  ftiong 
Fire  continued  long,  very  much  promotes  ibb  Beauty 
jMKl  Duratioo.  A  moreperfe&  Mixture  is  obtatnediy 
and  the  faperfiuous'Sak  diflSpated  by  the  fame;  be* 
caufe  ihc  iixi  Alkali  vaniflicD  in  form  of  a  wliire 
Snioak  :  Bur,  it  is  inipoiuble  10  clifTipate  it  intirely  : 
For,  parC'of  it  is  mod  intimately  joined  by  thcFlinis. 
Thence  now  it  is  plain,  why  Glafles  of  different  De- 
grees of  Beauty  and  Durablcnefs,  are  produced  out  of  , 
one  and  tlic  fame  Mixture,  it  ^proceeding  from  the 
idiiierent  Degrees  of  the  Strength  and  Duration  of 
the  Fire.  For  Glafles  taken  iuddenly  out  of  tha 
ptre»  grow  obfcure  of  themfdves  in  the  Air,  and 
ibmetimes  fall  alunder  into  Powder,  though  the  juft 
Proportion  ol  the  Stones  and  Salt  has  othcrwife 
been  obfcrved  :  Which  will  alio  happen  the  Ibc  ner^ 
4  there  is  more  Salt  in  the  Mixture  than  is  requifite* 

PROCESS  LXXXI. 

m 

Tbt  Preparafm  $f  tbc  Salis^  far  making  of  ctfyfiaUhti 

Glajs. 

APPARATUS. 

IF  you  are  willing  to  have  the  fineft  cryftallina 
Ghfles       you  muft  purify  your  Salt  feveral 

Times  by  Solution  and  Cryllalhzation.  l  or  the 
coarlcr  Larth  is  not  fufficiently  Icparated  by  the  firft 
Solution-,  though  you  fhou Id  flrain  yourLyc  through 
tbedenfeft  Filters.  Therefore,  you  muft  difibive 
your  Salt  {Proc,  LXXX.)  a  fecond  Time,  and  pu- 
rify the  Lye  by  Filtration  ;  then  infpiffate  it  in  the 
tirae  Manner  in  the  cleaned  Iron  poc,  till  the  Lye 
be  at  Jaft  fe  thicks  as  that  a  thin  faline  Cruit  begins 

a*  Commonly  called  white  diat  QUiii« 
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to  appear  at  Top,  ^nd  fmall  faline  Maflcs  at  the 
Border  and  the  Bottom  of  the  Pot :  Then  let  the 
Lye  grow  cold,  and  reft  for  a  few  Hours  j  which 
done,  you  may  take  cut  a  great  Quantity  of  the 
pureft  Salt,  with  an  Iron-ladle :  Continue  toinfpiflatc 
the  Rcfidue  of  the  Lye  in  the  fame  Manner,  till  no 
more  Salt  can  be  feparated  in  this  Manner,  and  the 
remaining  Lye  turns  to  a  muddy  Liquor,  which 
ferves  to  make  the  coarfer  Kinds  of  Glafs  :  When 
the  firft  Salt  is  pcrfcftly  clean,  dry  it.    If  you  puiify 
your  Salt  thus  once  more,  it  will  be  fit  for  making 
the  fineft  GlafTes.    Salt  extra(fled  out  of  Alhes,  and 
then  purified,  and  calcined,  may  at  once  be  rendered 
as  pure  as  it  can  ever  be  by  any  Art,  if  by  expofing  it 
to  a  pretty  moifl  Air,  you  let  it  run  to  Wa- 
ter and  cryftallize  the  Oleum  per  Deliqu'tum  of  it, 
in  the  Manner  aforefaid.     But  it  is  not  neccffary 
to   btftow  fo  much  Labour  for   fmall  Experi- 
ments-, if  you  are  willing  to  have  the  fineft  cryl- 
talline  GlafTes,  Pot-afhcs  are    to  be  bought  very 
cheap  every  where,  which  have  already  been  ren- 
dered fufficiently  acrid,  by  being  burnt  in  the  Fire, 
and  become  molt^it  for  this  Purpofe,  when  they  have 
been  purified  from  the  neutral  Salt  (which  is  moft 
difficultly  difToIved  in  W\iter)  and  from  the  coarfc 
Earih  wherewith  they  are  full,  by  a  Solution  in  four 
Times  the  Quantity  of  cold  Water,  or  much  better 
by  decanting,  and  then  flrained,  and  at  lafl  cryftal- 
lized.    There  arc  alfo  feme  other  Salts  which  enter 
into  the  Compofition  of  Glaflcs,  cfpecially  Nitre, 
which,  if  not  pure,  mufl  be  purified  by  Solution, 
and  by  pouring  gently  upon  it  a  few  Drops  of  Oil  of 
Tartar  per  Deliquium^  and  finally  by  Cryftallizarion. 
It  is  the  fame  ct  Borax,  which  is  prepared  by  Vitri- 
fications by  a  gentle  burning,  whereby  a  fmall  Quan- 
tity of  it  fwells  into  a  prodigious,  moft  light,  and 
fpungy  Mafs,  of  a  very  white  Colour  :  However,  it 
is  proper  to  avoid  the  melting  of  it.    If  you  negledl 
this  Preparation,  the  Mixture  to  which  ic  is  added, 
will  boil  over  the  Vefl'els  though  ever  ib  large, 
u:  ;^  :    i  PR  0- 
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PROCESS  LXXXII. 

^be  cbufmg  and  preparing  cf  Flints  for  ibi  making  of 

cryjtalitnt  Glafs. 

J  P  P  A  R  A  r  I  S. 

PULVERIZE  Sand  and  foft  Flints  in  an  Iron- 
Mortar,  not  rafty  :  And  if  it  were  roily,  you 
moft  lirft  grind  in  it  common  Sand,  which  will  itijLc 
ic  perfectly  clean.  This  mull  always  be  done,  when 
you  have  a  Mind  to  make  crydalline  Glai's  clear  irom 
all  Colour :  But,  ic  is  not  neceOary  to  do  ir,  when  you 
are  willing  afterwards  to  tinfturc  your  Glafl'cs  with 
Iron.  For  the  making  of  the  hardeft  Glailts,  chufe 
the  hardelt  Flints,  luch  as  are  die  black  Flints  that 
ierve  fox  Gun*fltnts,  and  fome  very  hard  Quanzs 
that  will  refift  any  File.  All  thofe  which  cither  are 
whir^,  or  grow  fucii  wlicn  ca'cii.cd  in  the  Fire,  are 
this  Kind.  They  n.uii  lirit  be  cicanfal  ot  the 
chalky  Cruft  commonly  adhering  to  them,  then  cal- 
cined in  a  ftrong  Fire,  and  thrown  as  yet  red-hoc 
into  co!l1  Water.  1  hus  they  w*il  be  fofieaccl,  and  be- 
come the  whiter,  as  they  were  blacker  before.  Wafli 
off  the  A  files  that  may  happen  to  adhere  to  them, 
and  at  laft  pulverize  them  in  a  Mortar,  that  they 
may  pafs  through  a  very  fine  Sieve.  When  this 
Powder  is  moll  lubtile,  it  you  have  not  a  Mind  to 
tinge  the  Glafs  to  be  made  of  it  with  the  Crocuses 
of  Iron,  pour  upon  it  weak  Aqua  Fortify  or  its 
Phlegm.  Stir  it  firft  fcvcral  Tia^es,  and  let  ic  relt 
for  one  Night,  then  decant  ic,  and  again  waih  it  le- 
vcral  Times  with  pure  warm  Water :  You  will  thus 
have  Sand  perfeftly  fubtile,  as  good  to  make  the 
hardell  cryilalline  Glaflcs,  as  if  ycju  ufed  Rock- 
cry  ftal  iciclf,  according  to  ihc  Oblervaciuns  uf 
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PROCESS  LXXXUI. 

liic  Compcfitioti  of  cr^jltilliue  Clafsm 
J  P  P  A  R  A     U  S.  ■ 

WE  have  already  obfervcd,  that  it  was  Impof* 
liblc  to  afTign  a  conllant  Proporiion  in  the 
compofing  of  Glaiics,  on  Account  of  die  different 
Degrees  of  Fufibknefs  in  the  Flints ;  therefore*  we 
fhall  here  infcrc  a  few  Prefcriptions,  by  way  only  of 
Speciinci). 

•  Take  of  prepared  Flints  pp.  YIII.  of  ^he  pureli 
alkaline  fixt  Salt  pp.  V. 

Ocherwife :  Take  of  prepared  Flints  pp.  III.  of 

the  purcft  alkaline  S  ali,  and  of  burnt  Borace  p.  I- 
ca'ch. 

/  Otherwile:  Take  of  prepared  Flints  pp.  111.  of 
the  pureft  Nitre  pp.  II.  of  the  pureft  alkaline  Salt, 
and  of  burnt  Borax  p,  J-  each.    Of  white  cryftailine 

Arfenick  p. 

If  you  add  Arknick,  it  niufl:  firft  be  intimately  mixt 
v'ith  the  Salts,  efpecially  Nitre,  and  this  Mixture 
he  joined  with  the  Flints.    The  Effect  of  Arfenkk 

Jiert%  is,  tliat  the  Salts  diiioivc  tiic  r  Unts  wiih  greater 
F.i'Tic.tcy  :  And  ii  docs  not  entirely  evaporate,  as  has 
bcLii  already  obferved,  but  being  in  great  Part  fixi 
by  the  Glais  it  fuftains  the  moft  violent  Fire.  Whe- 
ther it  alfo  takes  away  the  greenifti  and  bluilh  Co*, 
lour  Oi  Glafle.%  ir  kiJ)  a  one  is  produced  by  the  Im- 
purity of  the  Films  or  Sahs  proceeding  from  a  Mix- 
ture of  mctaiiick  Particles,  and  in  what  Manner  il/ 
does  it,  if  this  be  the  Cafe,  muft  be  evinced  by  a  fur- 
ther Inquiry. 

ii  you  liave  a  Mind  to  melt  thcfe  Mixtures,  chufc 
a  very  clean  Ve  lie  I,  ihuc  defeat  Top,  that  no  FiU 
thinefs  may  fail  \v>io  it,  having  a  fmall  Hole  on  the 
Ride,  that  the  Maft  within  may  be  examined.  Bur, 
wiciOiC  Ui'j  ^.i.  U;.'r  is  ^ut  aKu  tjic  VcUcl,  this  niuft 
I  firft 
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fir  ft  be  baked,  and  glazed  with  a  vitreous  Cruft  of 
Litharge,    This  is  done  by  putting  Powder  of  Li- 
tharge into  the  fmall  Veflcl  (till  moid  btforc  the  bak* 
ing  of  it,  lhaking  it  in  the  Veflel  and  expofing  it  to, 
a  moderate  Fire,  after  having  thrown  out  what  is  fu* 
perfluous :  Which  may  be  done  in  the  third  Chamber 
of  the  Furnace.  Thus  you  will  prefcrve  yourGlafsfron^ 
being  tainted  by  fmall  Stones  and  Duft  loofcJy  ad- 
hering to  thefc  Veflels,  which  are  then  faftened  by 
the  Litharge.     Every  1  hing  being  thus  prepared, 
fill  two  Thirds  of  the  Vtflcl  with  one  CompoGtion, 
and  before  you  cxpoie  it  to  the  ftrongeft  Fire,  roaft 
it  for  an  Hour  in  the  fourth  Chamber,  then  put  it 
into  the  Third  or  Second,  that  it  may  melt  thorough- 
ly, there  it  muft  fuftain  a  long  Fire,  till  it  is  fufBci- 
ently  fine,  and  free  from  Bubbles :  Which  requires 
the  Space  of  fcvcral  Hours.    To  try  this,  touch 
the  Surface  of  the  melted  Glafs  with  a  new  Tobacco- 
pipe,  to  which  a  fmall  Portion  of  Glafs  will  adhere 
when  you  take  it  out.    Take  Care,  in  making  this 
Trial  not  to  move  your  Glafs :  For  as  often  as  you 
do  this,  it  contracts  new  Bubbles;  which  cannot 
cafily  go  away  in  fo  tenacious  a  Mafs.    If  thefc 
Glallcs  are  left  long  enough  in  the  ftrongeft  Fire, 
they  are  harder  and  more  tranfparent  than  any.  If 
you  will  have  large  Bits  of  it,  it  muft  be  moftflowljr 
cooled  in  the  fourth  Chamber,  and  the  Veflcl  be 
broken,  or  be  ground  away  upon  a  grinding  Stone, 
in  the  Place  where  it  is  contiguous  to  the  Glafs. 

PROCESS  LXXXIV. 

^0  tinge  Glajfes  by  Metals^  and  other  Bodies. 

APPARATUS. 

• 

WE  have  already  given  Specimens  about  thefc 
GlafTes  [Proc,  LXXIX.)  where  we  laid  down 
the  general  Obfcrvations  to  be  made  on  this  Matter : 
We  muft  now  treat  of  them  in  a  more  fpccial  Man- 
ner.   The  Preparation  of  the  Calx  of  Metals  whcrc- 

1  viia 
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with  GlaflTes  are  tinged,  require  a  Variety  of  Men- 
ftrua,  according  to  the  Variety  of  the  Metals. 

The  Calcination  of  Iron  and  Copper  is  performed 
almoft  by  the  fame  Things,  the  principal  of  which 
are:  i.  Fire  alone,  which  deftroys  the  Meials  called 
imperfeft,  and  even  Iron  itfelf  very  eafily  without 
melting,  and  Copper  more  cafily  ftill :  This  is  done 
in  a  (hort  Time,  if  you  re(?Aicc  thofe  Metals  to  thin 
Plates,  or  to  Filings,  and  put  them  in  a  Vcflel  co- 
vered with  a  Tile,  into  the  third  Chamber,  where 
they  are  left,  till  they  become  perfcdlly  iriturable. 
When  triturated,  let  them  be  calcined  once  or  twice 
over  for  half  a  Day  or  more,  that  all  the  fmall 
Mafies  which  poflibly  have  preferved  their  metallick 
State,  may  be  burnt.  Let  the  Fire  never  be  fo  ftrong, 
as  that  the  Calx  may  have  any  Difpofition  to  a  State 
of  FuGon.  2.  Let  the  pulverized  Sulphur  mixt  with 
Iron- filings,  be  expofcd  for  a  few  Hours  to  a  ftrong 
Fire,  in  a  covered  Crucible,  in  the  third  Chamber. 
Let  the  Filings  be  corroded,  that  they  may  become 
triturable,  and  the  triturated  Calx  be  roafted  for  one 
or  two  Days  in  the  fourth  Chamber.  It  will  thus 
turn  to  Colcotbar  of  a  dark  red  Colour,  fit  to  tinge 
GlaflTes.  This  Adlion  of  Sulphur  is  ftill  quicker  upon 
Copper  than  upon  Iron  :  For  pretty  thick  Plates  of 
the  former  ftratified  with  pulverized  Sulphur  in  a 
clofe  Crucible,  being  expofed  to  a  middling  Fire  in 
the  third  Chamber,  are  penetrated  in  a  few  Hours, 
and  rendered  brittle,  much  thicker,  and  of  a  cfark 
Colour ;  and  when  pulverized  afterwards,  put  into 
the  fourth  Chamber  in  an  open  Veffcl,  they  are 
roafted  for  a  few  Hours,  that  the  remaining  St^lphur 
may  be  diffipated.  Thus  you  will  have  Cab:  of  Cop- 
per prepared  with  Sulphur*  3.  Oil  oi  Vitriol  ciiluted 
with  Water,  quickly  diflblvjcs  Iron,  and  turns  to  Vi- 
triol together  with  it;;  A  fmall  Quantity  of  Copper  is 
more  difficultly  diflblvcd  by  it  (See  Prcc.  LXXIII). 
The  Cryftals  of  Vitriol  made  by  Evaporation,  being 
dried  over  a  warm  Oven,  fall  into  Powder,  which 
xnuft  ag^iA'be  roafted  in  'the  fourth  Chamber,  edul- 
4     •  corated 
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Conted  with  warm  Watery  dried,  and  kept  fuch  for 
Ufe.   4.  If  you  fprinkle  Filings  of  froci  or  of  Cop^ 

per,  feveral  l  imes,  with  diftilled  Vinegar,  and  dry 
Ibem  again  over  a  warm  Oven^  they  are  both  cor- 
foded,  and  ibe  former  turns  to  4  tritprabie  dark 
mfti-colo^red  Powder,  ^d  the  latter  ipto  a  green 

Brafs  18  calcined  by  Fire  alone,  but  being  much 
more  conftant  when  madered-hot,  than  pure  Copper 
(Prcc.  LXVI),  you  muft  calcine  thin  Plates  of  it 
in  k  (liong  Fire,  in  the  third  Chainbcr ;  taking  Care, 
mean  while,  chat  they  do  not  melt :  Becauie  it,  on 
the  contrary,  melts  much  more  guickly  than  pure 
Copper.  This  Cabt  muft  be  roafted  again  feveral 
Times,  in  a  milder  buc  long-lafting  Fire. 

Lead  is  calcined,  j.  without  Addition,  if  yoq 
mek  it  in  a  large  Iron«ladie:  It  prefently  contrada 
a  fmail  Skin  at  the  Surface,  which  muft  be  taken  off 
and  thrown  away  with  an  li  on-fcrapcr :  For  Copper, 
if  tiicrc  IS  any  in  the  Lead,  likewifc  contains  in  ic  the 
Filthinelii  which  adheres  to  Lead:  Another  fuch 
Pelliclewiil  foon  be  produced :  Which  muft  be  taken 
off,  ariU  kept!  Continue  thus  to  collect  the  Pellicles 
produced  in  this  Manner,  till  you  have  gatl»ercd  a 
fb£Bcient  Quantity :  Let  them  be  ejctended  wide  in 
the  fourth  Chamber,  and  roafted  in  a  gentle  Fire, 
llirring  them  now  and  then  wuh  a  iniall  ilook,  till 
they  become  perftdtly  triturable.  2.  Lead  is,  by 
the  Vapour  of  Vinegar,  corroded  to  a 'white  Ofbe^ 
whirh  being  pulverized  under  the  Name  of  Cerufe,  is 
fold  very  cheap  in  all  Per lurrers- (hops,  but  proves 
ieidom  genuine,  and  is  oiten  miJ^t  with  Chalk,  Par* 
get,  and  other  Things :  Whence  the  Olaft-makers 
who  ufe  fuch  Cerufe  to  make  Glafi  of  Lead,  lofe  both 

thtir  i  ab:.ur  and  Materials.  If  vou  are  willing  to 
prepare  the  beft  Ceruk  of  th(s  Kind  with  Vinegar, 
diitil  Vinegar  of  Wine,  out  of  a  CoeorbUct  through 
aio  Alimbeck  full  of  thin  Platei  of  Lead,  and  fo  dif- 
pofed,  that  the  Imall  Drops  which  apply  themlelvcs 

to 'them,  may  neither  laii  into  th^  Cui^ufbicc,  nor 
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run  down  again,  but  be  all  coUefled  in  the  Chaanel 
of  the  Alinibeck,  aod  thence  run  down  through  it% 
Neck  into  the  Recipient  applied  to  it.    Let  the  Dif- 
tillation  be  performed  in  a  gentle  Fire  for  a  few  Days: 
The, Vinegar  faturatcd  with  Lead  and  dulcified,  wlU 
be  colledled  in  the  Recipient.    Being  infpifTatcd  ac- 
cording to  Art  it  forms  a  Heap  of  Cryftals  called 
^accbarum  Saturni^  Sugar  of  Lead:  Thefe  being 
calcined  in  a  gentle  Fire,  fall  Jnto    white  Powder, 
which  is  very  ufeful  for  Glaffes.    Calx  of  Lead  made 
red  in  an  open  reverberatory  Fire»  and  called  red- Lead, 
or  the  Litharge  commonly  fold,  may  be  fubftituted 
for  the  foregoing.    Bur,  as  the  latter  in  particular, 
commonly  leaves  the  Regulus  of  Lead  at  the  Bottom 
of  the  VefTel;  it  muft  be  melted,  before  it  is  added 
tp  the  Mixture  for  the  making  of  Glafs,  and  then 
poured  into  the  melting  Cone,  and  the  precipitated 
Regulus  of  Lead  muft  be  feparated,  or  the  Mixture 
prepared  for  Glafs  be  poured  into  Water,  if  it  ha$ 
been  only  a  Quarter  of  an  Hour  in  Fufion;  and  the 
Lead  be  thus  feparatqd  from  the  pulverized  Glafe. 
Therefore,  it  is  alfo  proper,  to  mix  with  thofe  Glaflfes 
to  which  Litharge  or  any  other  Calx  of  Lead  is 
added,  a  Portion  of  Nitre,  which  dcftroys  the  Lead, 
and  vitrifies  it  foon.    For  Litharge  confills  of  very 
fubtil  Scales,  and  of  fmall  MaQcs  of  Lead  outwardly 
vitrified.      {  »  . 

Tin  is  ftill  more  cafily  calcined  than  Lead  by  the 
firft  Method,  and  with  a  ilronger  Fire  othcrwife, 
it»  is  fooner  prepared  by  the  following  Method  in  par- 
ticular. When  your  Xin  has  been  melted  in  a  Cru- 
cible by  a  gentle  Fire,  add  to  it  half  as  much  Lead: 
•  This  done,  mcreafe  tl^e  Fire  by  degrees.  So  foon  as  it 
begins  to  grow  red,  the  Tin  is  rejected  out  of  the  Mix- 
ture, in  form  of  a  Calx  of  different  Colours,  Conti- 
nue the  fame  r-)egrceof  Fire,  till  this  Calx  fmoaks  no 
longer,  but  fparklesi:  Then  take  it  away  with  an  Iron- 
Ladle.  Thq  like  will  be  produced  again  feveral 
Times.    When  it  is  C9]k<rtcd,  burn  it  quite  in  the 
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fourth  Chamber  ot  the  Furnace:  But»  it  will  not  tis. 
*akogcihcr  free  from  Lead.  .  •  .    r      "  * 

The  CrbV  oFGoId  and  SHerate  ptrpared  hf  Sold* 
tion  in  their  proper  acid  Menjlruay  fiom  which  they 
«rc  fcparated  by  exrraftion  of  the  Spirits,  or  by  pre- 
cipitation with  other  Metak  or  Salts.  Mean  whtl^^ 
be  aware  ot  fulminaiing  Gold.  Cal^oi  Goldprei-. 
cipliatcd  out  of  Aqua  Rc^is  by  1  in,  is  called  Cal^ 
Cn{Jn.  Mercury  itielf  being  cc^rrockd  by  Aqua  Forfts 
*  and  Oil  of  Vitriol,  is  rendered  more  fixt,  and  when 
lofpiflfated,  it  is  fometinies  added  hf  Aittficers,  tb 
Compofitions  of  Calxs  for  tinging  of  Glaifts.  Semi- 
m  eta  Is  arc  calcined  by  themldvcs,  which  is  eafily 
done  chiefly  with  Regulus  of  Antimony,  or  diflblved 
bf  Adds,  and  precipitated  federal  Waya :  Nay,  when 
prepared  with  Nitre  by  Detonation,  they  may  entdr 
into  the  Comporidon  of  GlafiTes. 

Having  prepared  thefe  Ca!xs,  you  will  be  a'Me  to 
tinge  GlaJQTes  in  a  Multitude  of  Manners;  erpecially 
if  they  are  at  the  fame  Time  accompanied  with  ibme- 
other  Bodies. 

Obferve  in  general,  i.  You  mufl  put  your  Mix- 
ture cither  in  a  new  VelTel,  or  at  leail  in  a  Vefiel  in 
which  Glals  has  been  in  the  fame  Manner  coloured^ 
worked,  melted,  and  taken  out.  2.  The  thicker 
Bits  of  Glafi  require  Icfs  of  the  tin  gent  Calxs,  and  the 
thinner  Ones  require  more.  3.  Ufe  a  Fire  of  fuch  !v 
Strength,  as  that  a  warm  Tobacco-pipe  being  intro^ 
duced  into  it,  there' may  indeed  adhere  to  it  a  pretty 
thick  Cruft,  but  not  a  targe  Knob  of  Glafs:  Nor 
mud  the  Mixture  b;:  puc  ac  once  into  the  Veflcls ; 
but  when  part  of  it  is  thoroi:ghly  melted,  the  reft 
may  be  put  gradually  into  the  Veflel  with  a  fmall 
Iron-Ladle;  For  fome  Mixtures  are  irery  apt  to  foam: 
Of  which  we  (hall  foon  give  Examples. 

I.  The  green  Colour  is  midr  of  two  Ounces  o;  chc 
Mixture  for  cryftallinc  Giaf:>,  to  which  you  arc  cu 
mix  about  tfn  Grains  of  any  Copper  whacfoever,  or 
of  Brafs :  If  you  add  to  the  Calx  of  Copper  a  few 
Grains  of  Cr(pcus  of  Iron,  you  will  have  cbe  fincft 
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Glafs  of  a  yellowifh  green-Colour.  Thence^  you  will 
be  able,  by  changing  the  Proportion  of  cheie  two 
Calxs,  to  vary  this  Colour  in  an  infinite  Number  of 
Manners.  ^ 

2.  Glaflcsare  tinged  with  blue  by  Smalt,  by  2^ffrc, 
or  by  Cobalt  itfelf,  previoufly  roalled,  by  rr.ixing 
three  or  four  Grains  of  it,  with  two  Ounces  of  Glafe, 

3.  Your  Glafs  is  brown  or  black,  if  you  mix  with 
it  a  great  Quantity  of  Cobalt  or  of  Zaffrc,  for  lo- 
fiance,  one  Drachm.  The  Croci  of  Iron,  and  all  its 
Ores,  have  the  fame  Effeft,  if  you  melt  them  toge- 
ther in  a  good  Quantity  with  Glaffcs.  Neverthelels, 
there  is  a  Variety  in  this  brown  Colour :  Elpecialiy, 
if  they  are  finely  divided  :  For,  then,  the  blue  Colour 
uf  the  Smalt,  and  the  rufty  Colour  of  the  Iron,  naay 
again  be  diftinguiflied. 

4.  You  give  Glaflcs  a  golden  Colour,  by  adding  to 
the  Dofe  of  the  above-mentioned  Mixture,  twelve 
Grains  of  roafled  Manganefe,  a  Drachm  and  a  half  of 
I'artar,  and  fix  Grains  of  Charcoal-duft,  or  of  Soot. 

5.  White,  milk-coloured,  opaque  Glaflcs  are  pre- 
pared with  Tin,  by  adding  to  your  Mixture  for  GJais 
one  fifth  Part  of  Calx  of  Tin,  to  which  the  fame 
Quantity  of  Calx  of  Lead  mult  be  added  for  a  more 
caJy  Fufion,  with  one  Grain  of  roafted  Manganefe. 

6.  If  you  melt  with  Flints  alone,  the  double  or 
treble  Quantity  of  Calx  of  Lead,  you  will  make  a 
molt  beautiful  Glafs,  of  a  yellow  Colour  with  a  flight 
greenifh  Caft:,  more  fufible  than  the  foregoing,  that 
vj\\\  foon  rejeft  its  Bubbles,  and  cafts  up  all  the  fmall 
Scones :  You  may  alfo  add  Calx  of  Lead  to  the  fore- 
going Mixtures.  Such  Glafs  will  have  the  foregoing 
Colours  in  a  very  elegant  Manner.    Calx  ot  Tin 

.added  in  an  equal,  or  a  double  Quantity,  renders 
them  of  a  milk  Colour,  and  they  may  be  moft  finely 
tinged,  if  you  add  moreover  Calx's  of  other  Meials. 
Such  opaque  and  moft  fufible  Glaflcs,  made  of  CaJx 
of  Lead,  of  the  Mixture  for  cryftalline  GlafTes,  and 
of  Calx  of  Tin  moft  finely  mixt  together,  and  tinged 
together  by  Calx's  of  other  Metals,  are  called  Encaufis 

(Enamells.) 
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(Enamells.)  Aniaufa^  or  Siiuks.  You  may  read  le- 
veral  I  hings  coacer mng  chelc  Maicers»  intheabove* 
fK^tioocd  Authors. 

PROCESS  LXXXV. 

Of  iydr^aikal  and fiatical  Examinations  of  Mtfals  and 

Mmrabm 

A  P  P  AR'A^U  S. 

THIS,  as  wcH  as  the  foregoing  Procefles,  con- 
cerning Glaifcs,  ftridly  Tpeaking,  do  not,  in- 
dced»  belong  to  ihc  Arc  of  Aiiaying.  This  iixamn 
natioQ  is  performed  by  feveral  Afparatu^s^  which 
you  will  Bnd  defcribed  in  the  hydroftacical  Wiiterft 
among  which  yuu  may  chule  that,  which,  from  Ufe 
and  Companfon,  you  will  judge  10  be  mod  conireni- 
C0t*.  Make  the  following  Obfervations  in  general. 

1 .  Have  at  hand  Water  diftiUed  in  a  Glafs-velKl 
on  a  gentle  Fire,  that  may  fuftain  a  Solucion  or  Silver 
or  ot  l«ead,  without  being  turbid:  Irur,  luuncauis 
river»  and  rain- Waters^  are  toodifierent. 

2.  Let  the  warmth  of  the  Water  and  of  the  Body 
to  be  weighLd,  be  fixe:  For,  it  may  occafion  a  very 
great  Dificrcnce;  Which  appears  prefcotiyy  if  you 
weigh  in  the  (ame  Water  made  warm*  tbe&me  Body 
that  has  been  already  weighed.  For,  it  will  appear 
ipccifically  heavier:  'i'hLrLruic,  yuu  mud  be  provided 
with  a  Tbermometcr.  Buc»  you  muitciiuie  a  Degreo 
not  exceeding  much  the  greatlcft  Summer-heat^  for 
Inftancego,  according  to  Thermometer. 
You  mull  warm  to  the  lame  Degree  not  only  the 
Water,  but  alio  the  Body  to  be  weighed^  which 
may  be  very  well  done  in  a  Bidnto  Marm. 

•  Particularly  the  Mid'mna  H^d'oftatica  ;  or  H)  drofiaticks  ap* 
plied  to  the  hiattria  hUiua^  to  which  is  lubjoincd  a  previous  hv  - 
droftitical  Way  of  eftimtttng  Ores,  l*/  Uic  iionuuraulc  RQLtrt 
M^h,  E%  F.  R.  S.  Und.  1690,  in  8vo. 

3.  You 
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3.  You  mud:  firft  weigh  the  Bodies  in  the  Air,  !n 
the  moft  cxaft  Manner. 

,  4.  Porous,  finking  Bodies,  which  abforbc  Watcfj 
IDuft  previoufly  be  raoiftened  in  a  fliallow  VeflTd,  full 
of  very  clean  Water,  to  eXpel,  as  much  as  pofljble, 
fhe  Air  out  of  the  Interftices.  For,  it  renders  Bodies 
Ipccifically  lighter;  but,  the  Water  that  fills  the  In- 
terftices of  the  Body  to  hi  weighed,  is  indifFerenc 
with  regard  to  the  Water  that  furrounds  the  Body. 
Bur,  when  Bodies  are  moillened,  they  muft  not  be 
immerfed  in  the  fame  Manner,  but  they  muft  be  con- 
tiguous at  Top  to  the  Air.  For,  by  that  Means,  the 
Air  inherent  in  the  Interftices  of  this  Body,  will  re- 
tire quicker,  and  more  compleatly. 

5.  And  as  fome  Bodies  do  in  a  Manned  rejeft  Water, 
and  fmall  aerian  Bubbles,  that  render  Bodies  lighter^ 
are  produced  at  the  Surface  of  alfrtoftall  fblid  Bodies, 
while  they  are  immerfed  in  Water,  efpecially  warm 
Water  •,  they  muft  be  moiftened  as  faon  as  poffibly 
yoxx  can. 

6.  Therefore,  you  muft  is  iViiich  as  poBible,  give 
the  Bodies  to  be  weighed  a  fmooth  and  nent  Outfide : 
For  Inftance,  Metals  reduced  10  i  globular  Form, 
may  very  eafily  be  weighed  by  tftrs  Method. 

7.  Bodies  full  of  Hollows,  am!  concealing  Aii^ 
within  themfelves,  muft  be  reduced  to  a  Powder, 
which  muft  be  foaked  in  Water  for  a  good  whilc^ 
and  now  and  then  ftirrcd  before  it  is  weighed. 

8.  Salts  muft  be  weighed  either  hi  Alcohol  (and 
they  muft  all  ol  them  have  the  above-mentioned  Dc-* 
grce  of  Heat)  or,  if  they  are  dilTolved  in  Alcohol  ; 
or,  if  you  have  none  at  Hand,  you  muft  make  a 
Brine  thoroughly  faturatcd  with  the  faid  Salts,  with 
an  undetermined  Degree  of  Warmth,  and  compare 
the  fpecifick  Weight  of  it,  by  Means  Of  a  folid  Body, 
for  Inftance  of  Glafs,  immerfed  in  it,  and  afterwards 
immerfed  in  Water:  Which  Weight  muft  be  com- 
pared with  that  of  the  Water. 
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The  other  Encbiirefe$  depend  upon  the  Qualicy 
of  the  Inftrumeats  eaiployed,  and  upon  your  owa* 

Practice. 

9.  Metals  are  more  exaftly  w?In-n?d  ft.iti':.'»^',',  if 
you  weigh  iirll  a  certain  Mifs  ot  the  lame  Metal 
rendered  perfeftly  pure  :  Which  is  very  well  don^, 
by  drawing  it  inco  a  flender  cylindrical  Wire,  and 
by  cutting  our  of  ic  a  Cylinder  of  a  certain  Lcno;th, 
which  muft  bt  weighed  in  a  docimaHical  Balance. 
Thus  you  may  compare  all  malleable  Metals  drawn 
to  Wire,  You  will  be  able  to  conclude  from  an 
hydroftatical  a :.d  a  ilacical  Examination,  the  Purity 
chiefly  of  G:)i(i,  as  being  the  hcavidl,  and  of  Tin, 
as  b;:ing  ihe  liglucll  of  all  Metals.  ' 
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PLATE  I 


V 


FIG.  I.  A  Pcftle,  to  Jtamp  the  Oppels  with. 
It  is  called  in  German  a^imcl). 
a.  b.  Its  wooden  Handle^  which  is  faftenti 
into  the  holloiv  Brnfs  Cylinder  in  the  lower  Part  of  it, 

c.  cl.  c.  f.  g.  7 he  brafs  Part  of  the  PeJlU  which  is 
prejjcd  down  into  the  Ring  Fig.  U.  filed  witbA/bes^  t$ 
tnake  the  Caiiiy  and  Upper -border  of  the  Coppel  (§177.) 

c.  Is  a  fpherical  Segment  very  well  poUJhed^  "jjhich 
.  ccrrrfpomls  to  the  Cavity  of  the  Coppel, 

f.  Is  a  projetling  Bcrder^  which  forms  that  of 
the  Coppel.  . 

c.  g.  Is  the  hollow  brafs  Cylinder^  into  which  the 
'Handle  a.  b.  is  received. 

Fig.  II.  yl  brafs-l^'mgy,  called  in  German  SQomUj 
drawn  Recording  to  the  perpendicular  Se^ior^  reprefent- 
ing  a  truncated  Cone^  open  at  Top  and  at  Bottom^  which 
is  filled  with  the  Afljcs  to  bepreffed  do'wn  with  the  Pejllt 
Fig.  I.  The  pricked  Liyies  fjiark  how  deep  the  Peftlc  mufi 
be  tbrujl,  before  its  Border  d.  f.  reaches  the  Sides  cf  th 
Ring. 

7  It  is  proper  to  have  ready  at  Hand  three  or  fcu^  fucb 
Rings  cf  different  Sizes,  with  Peflles  correfponding  t9 
them.  The  leajl  cf  thm  mujl  form  a  Ccppel,  of  ^cf  an 
Inch',  the  largejl  of  them  mujl  form  a  Coppel  two  Inches, 
frcr.i  cut  to  cu!. 

Fig. 
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Plati-krafs^  and  open  at 
Jlusaiiir^  and  three  Inches 

at  ^op  a  fine  dofe  Hair^ 


n  cut  (§  t/S. ) 
1  like  that  ir  ic^  I.  to  maki 

'Ucb  farmrtbe  Cavity  of  tbt 

itt'  Ring  cut  perpendicularly^ 
s  of  Clay^  and  incompaffed 
kji  it  fixndibreak  afundef 
ifatteris  beaten  into  it. 
y  Teft  ci^t  perpendicularly, 
ikout  two  Inches.  Its  Bottom 
It  it  tney  fooner  grevt  warm 

i-Vcflcl,  or  Coppcl,  incom^ 
1.  i.  k.  I. 

i/»  like  a  fpberictU  Segmefit^ 
d.     f.  g. 

,  ij  ;v/.,w,  :i>:  Ajhes  (§  185.) 
nrved  according  to  the  faid 
be  Afhe;  preffed  clofc^  in  order 
afb'VeJfel  (Fio.  VIU.) 

bold  it     1 84. 

jling  about  a  fmootb  woieU' 
hfe  te  the  Cav  'ty  tbe  dry  bone" 

bat  it  vmy  he  inadz  veryfuy^yib 

m 

g  a  Fia. 


Mbteb  the  Afbes  wberrjuiib 


» 
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tio.  III.  A  Coppel  tut  ferpendicularfy. 
a.  b.  c.  nt  Cnvity  that  contains  ibe  Metal* 

c!.  The  Bottom  cf  a  ifS.) 
I*  10.  IV.  ^  Box  maJe  cf  Plati-brdfs^  and  open  at 
Vopy  biing  I  pf  an  Inch  in  Diamtter^  and  thru  Inches 
high. 

a.  b.  Its  Ccver^  ta-^ing  at  7op  a  fine  clofe  iluir'^ 
Jieve. 

c.  through  the  Peres  of  which  the  A/hes  wherewith 
the  Box  is  filled  may  be  Jhaken  out  (§  1 78O 

Fio.  V.  A  VjOodcn-l^Hiic  Uh  iu^l  i  lu.  1.  to  male 
^efis. 

a.  b.  c  Th4  convex  Part  which/arms  the  Cavity  0/ the 
7ep. 

Fig.  VI.  An  LJ^^u  ujlL^ -Ring cut pcrpenduuldrky 
which  is  filled  with  a  Mafs  of  Clay^  attd  incompii£ed 
withz*  a.  b.  b«  an  iron-Ring^  left  it  fhould break  aJkndiT 
(§  1S7— '-191.)  while  the  Matter  is  beaten  into  it. 

Fig.  Vli.  A  fccr^^i-ton  Tcft  at  pcrpeudicularlu 
7he  Diameter  0/  it  muji  beauout  two  Inches.  Its  Bottom 
a.  b.  mujl  be  narrower^  that  it  may  fooner  grow  warm 
intbeFtre  (%i%6.) 

c*  d.  e.  Us  Ciiuuy. 

Fig.  VII!.  A  large  afti-Vcfldl,  or  Coppcl,  incom^ 
faffed  with  an  iron-Ring  h.  i.  k.  1. 

a.  b.  c.  The  Cavity  of  it^  like  a  fpherieal  Segment^ 

fur  rounded  iv'ith  a  Border  d.  e.  f.  g. 

h.  i.  k.  1.      iron-Ri/tg,  to  retain  the  /IJIjcs  (§  1S5.) 

Fig.  IX.  A  Shaver*  curved  according  to  the  faid 
fpherieal  Segment^  to  cut  the  Afite;  prejTci  clofe^  in  ordir 
to  make  the  Canity  of  the  afb-Veffel  (1'ig.  Vlll.) 

a.  Its  Edge^ 

b.  Its  Back, 

c.  d.  Two  Handles  to  hold  it  (§  1 84.  3.) 
Fio.  X.  A  Hand  roialing  about  a  fmootb  wooden^' 

Ball,  therewith  tcprefs  clcfe  to  the  Cav  ty  the  dry  bone- 
Aflics  fprinkled  upon  it^  that  it  mey  be  made  very  fmootb ' 

G  g  a  Fig. 
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Fig.  XI.  A  large  afti-Vcffel,  framed  in  an  earibat-^ 
Dijh  a.  b.  c.  d.  ^   »  4 

cr.  f.  g.  Its  Border  (%  184.)      *    .  . 
h.  lis  fpherical  Cavity.         ^     ■ ' 
*~  Fig.  XU.  j4  toothed^  wocden-Pciik^  to  prefs  clofe  tbc 
JJbesput  into  the  earthen  Dijb  (§  184.  N°  2J 
'    Fig.  XIII. fmalU  femi'CyUndrical  Mould,  to  form 
iln  dccimajlical  Muffle. .  . 
^    a.  b.  c.  d.  Its  convex  Back. 
c.  g.  a.  Its  hinder-Plane. 

•  b.  d.  e.  f.  Its  fore-Plane. 

h.  A  Hole  in  the  fore-Plane,  wherein  to  fajlen  the 
'*'Screw^  p.  with  which  the  Mould  may  be  pulled  out^ 
when  the  hack  and  the  hinder -Plane  of  it  are  covered 
with  Clay  do fely  applied  to  them  (§  199.  N^  200.) 

Fig.  XIV.  A  concave  Mould,  which  being  applied 
to  the  foregoing  (Fig.  XIII.)  the  Muffles  are  mtde 
fconery  and  more  folid. 
.  *  \.  A  femi'Cylindrical  Cavity,  which  is  larger  than  the 
foregoing  ccni'cx  Mould  {F\c.  Xill.)  to  make  the  Thicks 
fjejs  cf  the  Muffle.  The  hollow  Surface  of  it  is  done 
over  zvith  the  clayey  Matter. 

m.  '^he  hinder-Board^  where  the  Muffle  mufi  be  clofe. 

r.  ne fore-Beard, which feruesfor prefflngthe Matter 
clofe. 

y  i.  i.  k.  k.  Two  Screws,  the  fcrew -holes  of  which  are  in 
the  hinder- Boards  to  make  the  hinder  and  the  fore- Board 
draw  towards  each  other. 

o.  n.  The  upper- Board  which  makes  the  Bottom  or 
Floor  cf  the  Muffle.  It  is  furnifhed  with  another  fmall 
tranfvcrfol  Board,  q.  that  it  may  rejifi  the  Effort  cf 
the  Screws  g.  g.  (§  200.) 

s.  The  Nuts  of  ibe  Screws  g.  g. 

P  L  A  T  E  II. 

-  Fig.  I.  docim.^jQica!  Muffle,  wttb  a  fixt  Bottcjn, 
It  is  jiCn  cn  the  fore  part,  and  fide-ways  (§  194.) 

Fig.  II.  A  dccimaflical  Muffle  fet  upon  a  moveable 
Bottom^  and  to  be  fccn  on  the  hinder -par  t^  and  laterally. 

•  Fig. 


Explaaation  of  the  Figures.  45^ 

Fio.  III.  A  ffbtroidal  Muffle,  ^ivh-ch  is  put  upon 
ibe  large  Tefi  furraunded  mib  an  irw^Ring  (Plat.  L 
Fjg.  VIII.)  (§  201.) 

Fig.  IV.  A  WGoden-MouV\^  upon  which  the  Mnjs 
4ifUa}  de/igmd  to  make  tbi  fphirdidal  Mfijk  ( Fig.  ill,) 
is  fui     201 J 

Fio.  V.  A  meUitig-Cr\xQ\b\t  with  a  hraad fixt  Foot. 
It  ferves  cbiejiy  to  csnamine  the  Copper  and  Lead-ores 
{i  ao2.) 

Fig.  VL  Another  meUing-CTUcihlc  triangular  ai 
fffA      to  pour  out  the  welted  Mafs  {%  202 -) 

Fig.  VII.  A  hollow  Te?W^;i- Mould,  cut  pcrpCMdi- 
(ularly^  furroundcd  ivith  aniron^liing^  divided  into  two 
parts  in  the  Middle^  that  it  may  be  disjoined  by  taking 
aff  the  iron-Ring,  The  [mail  melting-Crueibles  (Fig.  V.) 
are  made  therein  (§  203.) 

Fig.  VIIL  The  Feillc  belonging  tg  the  Mould  (Fig. 
VII J  //  ferves  to  make  the  Cavity  ef  the  fmall  melting 
Crucibles.  Fio.  V.  (f  203.) 

Fic.  IX.  A  hollow  MctikU  fit  to  r,ui\c  the  triangular 
melting  Crucibles  Fig.  VI.  Cut  Ukewife  perpendicu" 
larly^  and  to  be  furrounded  uitb  an  iron-King.  There 
is  a  Peftle  belonging  to  it^  like  that  of  Fic.  VIIL  The 
infaicr  Pai  t  of  ziouh,  ho  ivever^  which  forms  tve  Ca- 
vity of  the  Crucible^  mujl  be  of  a  triangular  pyramidal 
Figure  (§  203.) 

Fio.  X.  A.  B.  mark  the  Covers,  to  elofe  the  large 
and  fmall  melting  CrucibUs  (§  20S. ) 

FiG.  XI.  A  fmall  feparatory  Cucurbite  (§  209.)  with 
a  Paper- Stopple. 

Fio.  XW.Tbe  Trevet  whereon  the  fmall  Cucurbite 

(Fig.  XI.)  rt/ls  (§  210.) 

Fig.  XI 11.  The  edukoratory  coppcr-SktWtx^  to  "juap 
the Jilver-Calx  that  has  been  precipitated  out  of  Aqu^ 
Fortis  by  Copper  (§211.) 

Fig.  XIV.  A fr^all goldcn-T>\(\\  to  h:dt  the  Cold  in 
red-hot^  fr^m  ivbicb  Silver  has  beat  eraded  by  Aqu* 
Forcis  (§  2 1 2.) 

Fig.  Xy.  An  ir^»-Trcvct,  v^bereon  the  fmall  DiJtJ 
(FiG.  XlV.j  li  fup^orlcd  (§  z  I  J.; 

Cf       J  FiG*- 
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Fig.  XVI.  The  wcodenor  earthen  wafhing-Trough 
cr  Tray\  to  *wfljh  cff  the  lighter  and  uuprofitahle  Parti- 
cles adhering  to  the  Ores,  It  refcmbles  a  fmall  Boa/^  /| 
ahut  one  Foot  Icng^  and  a  few  Inches  bread  and  deep. 
The  hinder  a^d  higher  Part  of  it  ferves  as  a  HandU 

(§2  140 

Fig.  XVII.  The  granulatory  xvooden  Box  (§215.) 

Fig.  XVIII.  The  grnnulacory  cylindrical  Machine, 
put  upon  a  yejjel  full  of  IV at er^  fo  that  its  under -^de 
tnay  b^immerfed  in  the  Heater.  The  Metal  to  be  gra- 
vulated  is  poured  upon  it  while  it  turns  (§  217.) 

Fig.  XIX.  The  melting  Cone,  which  is  of  Copper 
or  Iron  (§  220.)  * 

Fig.  XX. Set  of  Moulds  to  mak^  Ingots  (§  223.3 
cf  Metals,  '  -  '  • 

Fig.  XXL  A  Mould  with  fpberical  Segments,  for 
the  metdlick  Regulus's  which  are  to  be  put  into  the  Cop^ 

PLATE  III. 

Fig.  I.  The  Docimaftical  or  EfTay- Furnace. 

a  a.  b  b.    c.  7/?^  Body  of  tbe^cimaftical  Furnace 

d.  Its  Aperture  at  Top.  (Ibid.  N'»  1.) 

e.  The  Door  of  the  Ajh-hole.  i 
*  k.  k.  Sliders  tofhut  the  Boor. 

f.  The  tipper-Boor  that  is  contiguous  to  the  Muffie^ 
fvhich  is  fecn  within^  \n  its  proper  Situation^  together  with 
fwo  Coppels  in  it.  •     ,    .  • 

•  *  J.  1.  Sliders  to  jbtit  the  upper -Boor. 
^  m.  An  oblong  Hole  in  one  of  the  Sliders. 

n.  Another  femi -circular  Hole  in  the  other  Slider, 
thrcugh  which  one  may  If  ok  into  the  M:(ffe  when  the 
Bicrisfrjut.  ' 

p  g-  g-     h.  i.  i.  Iron-Plates^  rivelted  to  the  Furnace^ 

4nd  making  beliv^en  them  and  the  Sides  of  the  Furnace^ 
(Jrcoves  in  which  the  S.iders  cf  the  Boors  may  move. 

'o.  o.  TuoIblcSy  to  which  two  others  like  them  made 
il{  the  hindcr-piirt  of  the  Furnace^  do  correfpond^  and 

(hrougb 


* 


Digitized  by  Google 


explanation  of  the  Fi  g  u  r  £s.  455 

i^i'cugh  ivbicb  two  fmall  iroM^Ban  are  inlroduced  io 
Jujimn  the  Muffie. 

p.  A  round  Hok  ofen  in  the  upper-Part  of  ibe  Fur^ 
$kU9s  that  tbo  AJbes  and  iumhi^  Coals  may  be  Jlirrid 
wub  a  Jiudl  iron- Rod  introduced  through  it. 

q.  The  Cover ^  which  may  I:  moved  backward  and 
f$rcward^  between  the  iron-PUies  c.  rtvetted  to  tbt 
Right  and  L^i  ufper^Edge  e(f  the  Ffirnacr^  'and  iurnzd' 

r.  A  S^menl  of  a  Cylinder  fafiened  at  Top  of  (he  Co- 
ver  q. 

s«  s.  Tto  Ears  of  ibe  Cover^  /erving  as  a  Funnily  or 

Uue^  and  upon  iJi^hicb  an  iron- Pipe  may  be  put^ 

t.  The  comck  Tube  to  be  put  upon  ihc  S^-^mcnt  r .  of  the 
CffOir^  ferving  as  a  Funnel  or  piue  to  ex  cue  the  Fire. 

Fig.  IL*  A  fquare  Ledge  divided  into  two  Paris^ 
and  to  be  placed  .vithin^  at  Top  of  ibe  upper-Border  ef 
the  Door  of  the  Ajh-bole  (P\g.  I.)  e.  and  upon  lubich  the 
l4ti€  wbirewitb  the  Furnace  is  inwardly  done  over^  and 
the  frifmaiieal  iron-Bars  wbicbfitfiain  ibe  Graie^  do 
reft, 

FiQ.  III.  Is  the  perpendicular  Scillon  of  the  Furnace 
{Fig.  I.)  faffing  through  the  Middle  of  the  fore  and 
blndir'Surfescij  that  one  may  openly  fee  the  inward  Dif^ 
f  ofiiion  of  the  Furnace^  as  if  one  Joould  look  into  itfidt^ 
ways. 

Fig.  IV.  The  Furnace  cut  perpendicularly^  the  SeSlion 
pajjii'^  tbfOttgb  the  Sides  of  tt  j  to fitew  the  inward  Dif- 
pcfitiln^  as  if  one  fhouli  look  into  it  backwards  and  for- 
wards. 

Fig.  V.  An  elliptical  wooden  Mould,  according  to 
which  the  inward  Cavity  of  the  Furnace  reprefented  in 
the  following  Fig.  mujl  be  formed. 

a.  ^he  upper  Part  cut  off^  %:sbicb  j.rms  (Fig.  VIL) 
the  inferior  Extremity^  muft  be  cat  off  m  the  fame  Man-- 
#rr,  to  make  the  Body  of  the  Furnace. 

Fk..  VI.  7**^  melting  Furnacet  made  according  io 
the  Mould  (Fig.  V.) 

d«  An  iron  Riifg^  applied  to  the  Border  of  the  Fur- 
nacCi  to  bold  in  the  Lute  wherewith  the  In/tde  of  the 

G  g  4  f'urnace 
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Fumau  is  done  over.  A  like  one  is  faftoued  Mi  ^ikt'i 
Fart  of  the  rurnacc,  ^ 
,  c.  c.  Fmts^  to  lift  up  and  manage  the  furnace^ 

c.  c.  Tii'o  liolcs^  f^^^^Z  '^vhicb  there  are  two  other 
tike  ones  behind^  tbrougb  which  are  pajfed  the  hf^  fimiM 
if  on-  Bars[\:iQ.X\.)  w  herewith  the  Grate  i  €•  XIL}ir 
juppcrtcd. 

Fig.  VII,  Ibe  Cover,  to  fd  upon  the  Fmmaciy  ivhem 
a  flrong  Fire  and  Draft  of  Air  is  mcefjarj.  The  figmt 
of  it  may  be  the  Complement  of  the  Part  cnt  off  of  the 
iLllipfis  (1-c.  v.)  a. 

b.  Js  a  Door  hung  on  Hinges^  through  which  the  JFrnd 
of  the  Fire  is  introduced  into  the  Furnace. 

c.  c.  The  Ears  of  the  Cover. 

d.  /1  S'-]:  J/:eut  of  a  Cyi':r.da\  upon  "cuhuh  an  iron- 
flki'C  may  Ic  put  in  >b^  Manner  .of  a  runnel  to  in- 
creafe  the  Fire ;  like  that  put  upon  the  doemd^ui 

♦  Furnace  Fig.  1. 1.  * 
Fig.         Itc  D:cr  of  tl-eCcvercf  l'  iG.\ll,feencn 
the  Injidcy  with  a  projetlihg  iron  Plate  uU  round  ii^ 
fajlen  the  Lute  wherewith  it  is  coated^ 

Fig.  TX.  The  alb-Hole^  or  hottom^Tart^  onwii^ 
tb^  Fui  KdiC         W.)  is  put,  '! 
C.  An  h  '.A-K.}}^  on  'Vjbich  the  rurnacc  is  fupported^ 
d.  A  Hcie  to  introduce  the  Nofel  of  the  Betkrm* 

b.  A  Door^  to  admit  the  Air^  and  take  out  the  ^flm. 
1m c;.  X.  :!::c!l:cr  hot lofn- Part,,  ccatcd  ivitbin^  and 

fornii):;^  ti  c  Btd  r.  g.  h.  zvkiib  receives  the  melted  ItkisK 

c.  A  Ilo':'  to  irJ reduce  the  Poker. 

d.  A  Hole  for  the  Ncf  l  of  the  Bellows.  -  *  / 
t.      /u''c  frc'fji  vcbub  tic  melted  Matter  may  be 

lit  out  of  i!:c  IjcJ  ^.titbi)'  thrcueh  a  Cbnnnel  that 
real  ti  from  the  Bottom  of  the  faid  Bed  g.  doum  ic  iin 
faid  Hole,  ^ 

J'  JG.  XI.  T:-:o  fuiiH  ir en-Bars ^  "Jihicb  are  intro- 
duced iLu-:!^/!j  tic  IU:cs  o.  o.  of  tbe  dcci}ih-J}ical  Furnace 
Fic.  1.  or  ihiDugb  the  Holes  c,  c.  of  the  welting  Fur- 
nace (Fig.  VI.)  in  ihefcrvter  to  fuppcrt  the doeimafiiui 

AI:::j:c^  i'-rd  tj  ;:ipport  tbc  Grate  in  the  huter.  •  ■ 
i-i.^.  XI 1.  '"lie  Qra.e  for  the  mdiing  l  urMC$% 
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Fig.  Xlil.  The  fame  boUom- Part  cf  ¥iQ.  X.  iui  fa 
difpofed^  as  thai  the  mlud  Ma/Or  iclUOid  in  ibe  Bed 

cf  ity  may  he  let  cut  tlrougij  the  IkU  e.  Fig.  X.  and 
he  received  into  a  BafQn  1.  placed  on  the  Outjide^  /«r* 
rounded  wiib  burning  Coals. 

PLATE  IV. 

Fjo.  I.  The  Atbanor  (§  242.) 

a.  a.  a.  a.  Tbe  Tower  of  tbe  Achanor,  or  cbief  Fnr^ 
nace^  which  nrc  -es  the  Fuel  of  ibi:  l  ire :  The  pricked 
Lines  i^idfcrJe  :':c  Ibicknefs  of  the  hl^alL 

b.  b.  b.  Ibe  inner  Sides  wbicb  form  tbe  Cavitj^ 
and  are  eaeb  sen  Inches  lonf. 

c.  The  Door  cf  the  qju-llok. 

e.  The  upper- Door.  * 

d.  Tbe  Graie^  wbicb  is  placed  even  vsitb  Sbe  Bciiom 
of  tbe  Door  e. 

£  Tbe  CovLi  '^^lai-^ub  the  upper^Apertwe  of  tbe 
Tower  is  /hut, 

g.  g.  A  Flue^  through  wbicb  tbe  Fire  afcends  from 
tbe  Tower  into  ibe  fir  ft  Furnace. 

h.  h.  b.  b.  A  ic^.LUf  Frifme^  wbicb  forms  the  frfi 
fecondary  Furnace, 

i.  i.  Afemi'cylindrical  Jrcb,  wherewith  tbeaforefaid 
Prifino  is  ciofed  at  Top. 

Ic.  k.  Ic.  k.  y///  ira:-  cc.iied  zvittyn:^  ivLerezvith 
tbe  fore-Fart  of  the  firft  fecondary  Furnace  is  fhut. 

1.  A  round  Hole  in  :b:  Plate  k.  k.  k.  k,  tbroufb 
wbicb  tbe  Neck  of  tbe  Veffel  7.  may  he  puffed. 

m.  A  Stopple^  ^JLha\^^iib  ibe  lloU  !•  rnaj  be  Jljut. 

n.  n.  Iron- bars, 

0.0.0.  o.  Iron-books  faftened in  tbe  H^all^  to  receive 
tbe  Iron-bars. 

6.  An  iron  Deer  to  fhtit  the  Flue  g.  g. 

p.  p.  p.  p.  IroH'Cbainjf  with  which  tie  faid Door  may 

be  iificd  up. 

*.  *.  Hocks  on  which  tbe  Door  maybe  fufpendedwitb 
tbe  Chains  at  any  determined  ILi^bt. 

q.  g.  q-  q. 
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q.  q.  q.  q.  'The  Funnel  of  ibis  Furnace. 

r.  An  iron-Plate^  wherewith  the  Funnel  may  hi 

Jhut  and  opened. 
'  s.  s,  s.  s.  /1  fquare  Iron-Frame  raade  of  a  double  Piate^ 
receiviti^  the  Plaie  r.  r. 

t.  t.  Another  Flue^  through  which  the  Fire  piijj'es 
from  the  frjl  fccu^dary  Furnace  into  the  feccnd. 

u.  u.  u.  u.  Another  fcciDidary  lurnace  cylindrical, 

V.  V.  Its  upper  circular  Aperture^  floped  at  the  fore* 
Party  to  receive. 

w.  An  iron^Pof  which  is  to  be  hung  in  this  fe* 
cond  fcctindary  Furuace. 

X.  X.  yh  iron- Ring ^  by  which  the  Pot  w.  w,  re/Is 
i^on  the  upper- Border  of  the  Furnace! 

y.  A  Segment  cut  out  of  the  Pot^  and  correfponding 
with  the  force o]rrr  y.  y. 

z.  A  I'lhCj  '■ji-mch  conveys  the  lire  from  the  fecond 
into  the  third  Furnace. 

'  1. 1.  I,  I.  The  Third  fecundary  Furnace^  like  the  fe- 
eondy  and  having  alfo  a  Pot, 

2.  2.  2.  2.  The  fecond  Fw.ineL 

3.  yl  P/alCy  to  put  open  the  Funnel. 

4.  An  Aperture  which  leads  from  the  third  Furnace 
into  the  FunneL 

5.  5.  5.  The  third  FunneL 

7.  An  earthen  R^^tort^  placed  in  th'  frfl  fecundary 
Furnace  k.  k.  i.  i.  having  its  Neck  through  the  Hole 
of  the  Do-:r  thereof. 

8.  A  Recipient, 

9  /1  g-afs- Retort^  pliccJinthe  iron-Pot  of  the  fecond 
fccund,iry  Furnace,  v.Lich  Pot  is  filled  v^iih  ^and, 

10.  A  Recipient. 

11.  A  Cuiurbite placed  in  the  Pot  of  the  third  Fur* 
nace. 

I  \  Stands^  which  jupp/ri  the  Recipients^  and  Zihieh 
may  be  raifcd^,  or  ijojered  lUiih  Screws, 

tic.  11.  ./  Pair  of  Tongs,  to  take  the  fefts  and 
Ccppels  out  of  the  Fire. 

a.  An  iro'i'Rtvetl^  whereiviih  the  t-Ji^o  Lczs  of  the 
Uiorgs  are  JO,  He  d, 

b.  "Ibe 
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b.  Tbe  fmi'kamr  anferier  Part  cf  $be  Tcngs^ 
vberewitb  the  Vejfels  are  taken  bold  of. 

c.  The  Ears  wbereiijilh  the  Tongs  are  laid  bold  of 
md  managed. 

Fio.  A  Pair  of  Pincers,  to  take  up  /mail 
Grains  J  and  fmall  Weigbts. 

Fjg.  IV.  A  Pair  of  Tongs ^  to  take  Cruellies  and 
Other  open  VejJ'cls  of  a  middling  Size^  out  ef  the  Fire, 

Fig.  V.  4  Pair  of  Tongs,  to  mi/race  large  Cru^ 
^bks^  and  tbo  largefl  Vejfels  charged  witb  a  griai 
^antity  of  Metal. 

a.  A  finglc  femi-Circle  fajlened  at  one  oj  the  Legs  if 
the  Tongs. 

h,  A  double  femi-Circk  fajlened  at  the  other  Lejg^ 
t»bieb  intercepts  the  foregoing  femi-Grcle  a,  wbenyoM 

Jhut  the  Tongs. 

Fig.  VI.  A  fmettl  iron-Wook^  to  flir  the  Matter 
in  the  T ejls  put  under  the  doctmajiical  Muffle. 

Fi  G.  Vil.  Rod  of  Iron  J  tw  Foot  and  an  balflong^ 
and  half  an  Ineb  tbiek^  to  flir  the  burning  Coals  and  the 
Affjcs  upon  the  Convexity  of  the  dccmiajiual  ^Muffle,  put 
in  the  furnace  Plat.  III.  Fig.  I. 

Fio.  VIII.  yfn  iron-Hooky  thre:  Footlong^  and  from 
0  quarter  to  half  an  hub  tbickj  tojlirtbe  M  ijfes  in  tbe 
Crucibles  put  in  the  zvind- Furnace. 

^FiG.  IX.  The  Poker,  wherezvitb  the  melted  Me  tat 
or  the  Sc(ji  l.r     the  targe  T eji  are  Jiirred. 

Fig.  X.  if  Poker,  to  be  introduced  through  tbe  Door 
of  tbe  afb-Hole^  to  free  tbe  Grate  of  tbe  AJhcs  or  fmaU 
Coati  Ui;hert'xith  it  is  ohftrucfed, 

f  JG.  Xi.  A  fmaU  /ri?;;-Ladle,  with  a  long  Handle^ 
wheremtb  tbe  Matter  is  put  into  tbe  Ve£els  that  are  in 
she  Fire. 

Fig.  XII.  y^wW^;^- Screen,  with  a  Slit  init^  a. 
Fio.  XIII.  A  amcntatory  cr  blow-Pipe, 
FiG.  XIV.  A  Smith's  Forge  not  defcribed  indeed 
mong  tbe  foregoing  Fumacesy  but  eafj  to  be  known  from 
this  Figure y  asmueb  as  is  required, in  Praffiee» 

d.  ,j  ui^u..  Fui/-  of  Bclloi^'s^^ 
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b.  J  Hole  made  in  the  fide  fi^aik  through  wU^  ii^ 

J^ozc!  of  the  Beliozvs  cc>i*f*^uii>*CuU5  wiib  ibe  F&r^c^ 

c.  A  /mail  Flit  m  wbUb  ibeVeffeU  .mr  tH.i^ff^^ 
^tfimfffhtfut.      -   . 

Fig.  XV.  A.  ^  Ftirnace,  feir  a  large  Tejl  ««u 
l  ercd  ii'itb  a  Muffle^  ihe  fere- Part  of  zvhicb  «  Qpiu^ 
that  ibe  inward  Dijpo^Umihof  U  my  be  feen^ 

b.  rbe  Muffle,         T  , 

c.  r.  Two  air- Holes y  df  iji^b  -i^hui  ii/d  Air 
enler  to  excite  the  Fire. 

c.  c.  e.  e.  ylpcrtures  which  admks  the  jtr. 
Y^.  Jtike  Furnact  ,Jbutbefm. 

d.  A  Doer  to  'i^L  ub  I  be  Muffic  is  contigucuSy  tbat  the 
Mud  and  Scoria's  may  U  Jem  witj^iu^  aud  Jiirred^ 

.    . ,       P  L  A  T.  V. 

FiCk  I.  A  Pdir  of  double  Bellows^  wU^  ibeir 
Frame. 

Iron-ftays,  fafienedt^  ibe  Uprights  of  the 

Fnwjc  of  I  be  Eellozvsy  every  o/je  of  whicb  may  r^:i.ue 
tbe  T rumens  or  Axles  of  the  Billo'-^s^  that  tbejt  mof  be 
raifed  or  lowered  at  pleajure. 

b.  b.  /r«if-Kcys,  wberemtb  ihf  frumens  are  fafi^, 
ened^  UJl  they  fhouid  flip  off  when  the  Bellows  qrc 
workcit 

c.  c.  Two  Uprights^  wbieb  receive  tbeNasfel  e§  tfba 
Bellcwi, 

d.  d,  d.  d.  Holes  in  the  Uprights  c.  c. 

c.  Aniron-Vxo^  which  being  pajjed  tbrcugb  tic  Ihk^ 
d.  d.  d.  A.  fujlams  tbe  NozeUJ  the  Beiiews^  tbaeiima^ 
he  raifed  or  lowered.       '     *       ,  .  ^ 

f  //  Weight,  which  diflends  the  lower  Part  (f  ibe 

r    '      D  / ' 
tHj  Ci  iO  't'  !)> j  ii'i. 

A  Wciglu,  whcrcwitb  the  upper  Part  of  ihe 
Bellows  are  charged^  tbat  4 bey  may  t?e  preffei  de%em  i) 
a  dettrmifjed  Force. 

lu  '11:  li^riJik',  whu  iwilh  the  Bellows  are  worked. 

i.4 

4 
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5.  A  C  liuin,  on  uulub  ibc  Bellotcs  m  c  Jufpoidcd^ 
^hen  at  reft. 

Fig.  II.  ^bt  doctmafttcal  Balance, 

a.  b.  7b€  Beam. 

c.  Tbe  Tong. 
Fig.  III.  "Tbe  Fork. 

n  n .  T'w^  Uolesy  in  which  ibe  Axis  turns. 

d.  d.  Iwo  Holes,  which  retain  Ibe  Clafp. 

c.  Tbe  NccJlc,  zi'bicb  Jhczcs  the  Equilihiumi 

b.  An  Aperture,  that  tbe  '-Tongue  (Fig.  II.  c.)  may 
he  feen  in,  ibe  Place  where  ii  correjponds  to  tbe  Foint  cf 
She  Needle. 

Fig.  IV.  Tbe  Clafp. 

Fig.  V.  A.  A.  "Ibe  Dilhr?,  or  Scales,  zi^bicb  are 
fufpended  with  SHk-Jlrings^  on  tbe  Extremities  of  the 
Beam  (Fig.  IL)  a.  K 

B.  B.  moveable  Dilhes,  whicb^  being  leaded 

with  tbe  JVcigbts  and  Things  to  be  weighed^  are  piU- 
into  tbe  foregoing  Dijies. 

Fio.  VI.  The  Support,  on  which  the  Baianee  is  fuf- 
pended. 

a.  Tbe  Pedcrtal. 

b.  The  Pilkr. 

c.  Ai^  Arm. 

d.  The  firft  Fully, 
c.  Tbe  fi  ccnd  Pully. 

f.  Tbe  third  Fully. 

g.  Another  Arm. 

h.  An  oblong  Hole. 

u  A  Jmail  i'late,  to  be  i^jtrcduced  through  tbe 
Holeh. 

k.  A  Weight  fajlened  on  a  Silhfiring^  where" 
with  the  Balance  may  be  kept  raifed. 

Fig.  VU.  A  Cafe,  ;;;  'i^bicb  :Lc  Balance  it  put  up. 
n.  a  n.  Tbe  IVindozvs. 

b.  Tbe  Support  (Fjo.  VI.J  with  tbe  Balance. 

c.  The  Silk-^x'in^j,  cjrjcyed  through  a  fmall  Hole  made 

at  bottom  of  th:  J:rj'!l  '.1:^011^  'UjL\  rcvj:th  the  Balance 
may  be  raifed  or  lo'^jn^d,  zvl  entb:  Cajc  is  Jbut. 


'fiuiil  UterjfJs  are  put  up.  > ' 

Fig.  VIII.  //  J}j€W5  tbe  Weights  &  Bes, 

Fjg.  IX.  The  Proof-Kcedles,  fafiefied  i^^jjfp^. 
a.  a.  a.  Ti-e  Extremities     them  wUfk 
cgalnji  the  T^ucb-ftone.  - 

Fio.  X.  The  Touch- itor^c. 

P  L  A  VL 

Fig,  L  Tbe  ^/^jGf-Furnacc  io  be  Jeen  m  $tc  fort*  * 
^art. 

A.  ^hc  ifjfcrior  Chamber,  "d^bich  is  ibe  ajb-bole. 
a.  Its  Dcor  tbrou^b  ivhich  the  Afies  are  takm 

mi  the  Wind  is  admitted  at  her  inamdmtetjf  at  If 

Means  of  the  Pipe  b.  wbtch  is  co>:vey€d  tbilherfrm  a 
Hole  made  in  the  U/all  cf  the  Laboratory, 
C.The  Place  Habere  the  iron- Bars  are  put. 
d.  d.  The  Ledge  upon  which  the  Lrm  hm  re^^  m^ 
wberecn  the  Vejfcls  are  put,  ■    •  *^ ^ , 

B.  The  f^fond  Chatubcr,  or  fre-Place* 
'  e.  The  great  Doer,         '      '  *  '  > 

f.  f.  The fmaUer  Doors. 

C.  Tbe  third  Chamber. 
'  g,  y/  Hole^  tbro:{gh  ivhuh  tbe  Flame  fajjesfrom^  ti 

ftcond  into  tbe  third  Chamber •  %  ^ 

h.  h.  h.  Doors.  ,  \^ 

i.  i.  The  Hearth  or  Floor. 

D.  The  fourth  Chamber. 

k.  k.  A  quadrangular  Hole  for.  the  Paffage  ^^thi^^ 
Ftre. 

I.  Tbe  Door. 

Ihe  Funnel, 

n.  n.  n.  n.  vSrc.  prickt  Lines^  fbiwing  the  Formff^tbe 
inward  Cavity  of  tbe  Furnace.  .  ' 

o.  o.  o.  o.  o.  o.  Small  Holes  made  ihrougb  ^^tty 

Door,  ^  r 

Fig.  II.  Tbe  Furnace  reprtfcnted  at  the 
part. 

Fig.  in.  Tbe  PiHure  of  tbe  Fufnaee  cut  perpefh 

duuLiy.j  in  the  Middle :  Together  mtb  a  R^^rcfc^taJion 
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Explanation  of  the  Figitrks.      46  j 

cf  the  Vejfels  wiibia.  The  Litters  correffmid  with  tbojc 
if  Fig.  I. 

Fio.  IV.  A  cfhtdricd  Vcffcl  ftmt  clofe  at  Top. 

a.  J  Hole  through  which  the  Matter  may  be  put 
into  it^  and  examined  when  therein^ 

Fro»  V.  A  common  triangular  Cruciblc»  sJaptid  t0 
ii$ Jkm  Ufiofthi  foregoing  Fig.  IV« 
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A. 

ABathcncn  Page  214. 
Acids  29 
— —  their  difTolving 

Virtue 

.  incrcafed  by  Heat  ^ 

Acid  of  V  i triol  iti^, 
.  Wine  /^V/. 

—  (native  PoflHe)  /W. 

■  Allum  2. 

■  Nitre  3J 
Its  ProdufUon   ^r,  ^ 

■  Nitre  in  the  Cement 

222 

 Salt  i8 

It  diflblvcs  Silver  the 


dry  way 
Its  Produi^ion 
—  Sulpliur 
(vague  FofTile) 
(vegetable) 


28 

ibid, 

^thiops  Mineral  J^j 
Air  too  impetuous  diminilhcs  the 
Fire  29S 
Alkali  (fixt)  ,r  zA 
—  Vitrifies  Stones,  and  im- 
pcrfc^  MctaU  28,  2^ 

m.         docs  not  difToIvc  Gold 
and  Silver  ihid. 
■  rejcifts  Mercury  2^ 

^  reduces  Calxs  of  Metals 


made  with  Acids 


ibtJ. 


Allay  (raixt) 
Allum 

Its  Matrix's 
—  GeReration 
^      —  Preparation 
Variety 


17» 

ihid. 


 .  (native)      '  2 

■  (volatile  native)  ibU. 
Allay  118 
 (white)  ibid. 


II 
189 

l8c,  2£2 


 (Plumofe) 

Aludels 

Amalgamation  21,  2? 
Amanll.    See  Smiris 

Amaufa  ^47 

Amber  1 
Amianthus  Li 

Antimony  1^ 

 (Crocus  oO  3^8 

■  (Eliquation  of)  out 

of  its  Ore  396 

_  (LiveroO  358 

—  (Ore  of)  i£t 

(Reguius  of)  5 

24. 


-  It  is  volatile 

-  (Simple  Reguius  of) 

—  By  Metals  3^4. 

-  (Sulphur  auracumof) 

-(Fixt  Sulphur  of)  /KZ 

—  It  purifies  Gold  277, 

22? 

—  May  be  turned  into 

-  {Glafs  of)  3^9 

■  Is  very  rapacious  2^ 

Its  Rapacioufnefs  in- 
creafes  by  a  Phiogiflon  did. 
Anvil  2^ 
Apyri  (Stones  called}  m 

Aqua 


Glai's 


INDEX. 


Aqu^  Fortls.  See  Acid  of  Nitre 
 Regis 

Areoarii  (Stones  called)  g 
Arfenick  ^  6,  1 29 

■  a  (emi-metal  $ 

—  lies  kiddcu  in  ieverul 
Minerals  l^i 

-  ■  fixes  with  Earths  12 
— ..  ■     .1^'  penetrates  Metals  iifU. 

m  is  rapacious  /3/^/. 


Blcy-glantz 


4^5 

IA2 


Klaar  Spieiliger  iSL/. 


Bley-fack 

 Schwciffig 

Blicken 

Blood-ilonc,  or  Blut-ftcin 
Bole 
Borax 

 Vitrifies  Stones 

Box  (granulating) 
Brais 

(White  Cryilalline)  is   Brine.    Sec  common  Salt 
fixt  by  Mercury  Brunllein.    Ste  Manganefe 

Fixt  Alkali  400 
— —  Fixt  alkaline  Salt  ^ 

401  ^' 

Earths  ^az 


^16 
149 

LiZ 
o 


.  Dctcraiines  Eartlii  to  Cadmia  Fornacuni  2^  26,  ^78 
come  to  a  Fufion  M,    Cccruleum  Monianum  144. 

Does  not  take  Flame   Calamlnaris  (Lapis)«  or  Cala* 


with  Nitre  294 
Expck  the  Spirit  of 


mine 
Calcination 


140,  171,  I 


76 


,  Nitre  "  'W. 

 (Pure)  does  not  melt 

perfeiUy  396 

—  (Yellow) 

 (Red)  il^iJ, 

Alt  (docimaAical)  i 

—   ■        Its  Ufc  in 

1 98 

Phyfick   1 99 
Glaii- making 
ibid, 
1 1 

See  Ink  ftonc 


1 90 


Metallurgy 


/fbellus 

Afphalium 

AirameuVllein. 


Calxs  of  Metals     ^  22»  i^J 

 (Refraaory) 

Calx  Calfy 
Caracura.    Sec  Allay 
Cementation 
Cement- Kupfer 
—  Waller 

 Pots 

Cements 

 (Gradatory) 

CerulTa  Ni^ra 
Chalcitis 
Chalk 


220 

71 
46 

27J. 

112 

J_Q 


(Red).    See  red  Lead 


B. 


Balance  (docimafllcal)  ico 

— —  lis  Strudurc  ihiJ 

  Examination  103 

—  Correction  1 C4 

Bxrrg  Wau  T  04 

B?rg-grun  tMJ. 

Bifmuth  5,  25,  3<7 

*i  -  ■  ■    Ore  l6j 

Is  volatile  in  ihc  Fire  Coppiliirg 

■    ■  ■  fSablinmieof)  rcd>x:  c  — — 

Bitumen  vjA 


Chryibcolla.    See  Borax 
Cinnabar  159, 
(Sublimation  o\) 


Clay 
Cloer 

Coals  (Sea) 

Coating.  See  Lorication 
Cobalt  1 30, 

-  —  —  f Flower  of) 

Cone  fmf^Itiiij^) 


C'j;iiraf:its 


Sec  Ziok 


lii 
554 

9. 
ii 

lA 

11 


-  Are  dcftroyed  by  Anti- 

mony 

H  h  Cop^c^is 


I 
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Coppcis  rendered  black  by  the 
Scoria  of  Copper  227,228,300 
Copper- Pyrites  145 
(Naiivc)      ^ '  ^    '  i_4^ 


E  X. 

Lliquation 


per 

Elutriation 
EncauAa 


Of  Silver  out  of 

128 


Hi 


■       Ores         ibid,  an 

 (Precipitation  of)  out  of  Eirors  to  be  avoided,  proceeding 

its  Ores         301,  303,  304    ^  ,^pqqi  ■additional  Isgtedients 

2 1  7 

Examination  of  Ores,  by  A  iBt^ 
£cations  424 


.  (Statical,  and  hy- 

droilaticai)  447 


Copper-Ore  (the  RoaJling  oT) 

•  The  Wafliing  of) 

326 

■    (Examination  oT) 

by  a  moift  Precipitation  327 

Copper  (Rcgulus  of  Crude)  31 1 
—         ^yi"g  ^d  in  moiil  Men- 
(bua  is  found  out  with  Alkali 

■  (Black    307,  30^,  Fahl-Ertz 
.          Is  precipitated  out  of    Kupfer  Ertz 

Iron  by  Sulphur  313  Fallang 

w~  —  Is  puriEcd  by  Scoritica- 

tion  208 

^  Freed  from  Iron  by  Lead 

120,  321 


i^c.  is  ancertain 


T  -« 


Mi 
mi. 

Figure  (The)  of  Mmerals  is  not 


condant 
Fliegen-llein 
Flint 


.  (melted)  will  not  bear  Flowers 
Cold  nor  Mcifture  ^23  Flux 


394 

4« 


Corufcation.  bee  Blickcn 
Crucibles 

Cucurbits  ((xnall  fcparatory) 

DlHi  (The  fmall  golden) 
Docimafia  (Dcfirution  of) 

•  (Objeas  oQ 

.  (Ureof) 

 (End  of) 

Durch-fchweiiicn 

E. 

Earths 


68 


62 
I 

ibid, 

li 
ihiJ, 


—  (Reducing) 

 (Black) 

 (White) 

Foffils.    See  Minerals 
Fourthing.    See  Quartatio 
Furnace  (docimallical  ^ 
'  (Melting) 

.  (Dcfcription  of  the)  of 

Glafs- makers,  for  Experiments 

Fufion 


184 

"s.  — 


'Ik 


(Scaled) 


8 

2 
'9> 


Fx^ulcoration 

Eifcn-TTian,  Eifcn  glimmer  xj^ 
m  Grob-kccrnig,  Grob-fpci- 

%  ,  339 

—  Klaar-koernig,  Klaar-fpei^ 

 Schwei/H^  149 

Ele^um.    Sec  Amber  


Gahr-Kupfcr 

Galena 

Garnare 

Giift-Mehl 

Glafs 

 Gall 

 Of  Lead 


111 

18,  1^ 


 Kopff.   Sec  Hxmatitcs 

Gold  2^  zi 

— .  (Native)       157,  an  - fklL 

odd 


Gold  (Fulminating)  2^ 
\  (RcJuftioD  of) 

28  s 

Gold-folder  M4 


(Melting  Precipitation  of) 

273 

(The  porifjing  of)  with 
crude  Antimony  27^ 
Is  not  found  in  any  proper 
Ore  1^8,  ami fill, 

—  Refills  Coppclling  255 
— —  Is  fcparated  from  Silver  by 
Jqua  Rigit 

•    Fortis  262 
Granulation  of  Lead 
 Tin 


I    N    D    A    X.   !  4^7 

mentation  with  icHamniabie 
fixt  Bodies  344. 
Mclied  with- Pitch. coal 

And  by  Fufion,  and  Ham- 

'  mering  34^ 
K. 

Kupfcr  Glaniz.  145 
— -  GlafS'Crcz  '  ibkL 
■  ■        Nickel.     See  Copper- 


Ores 


Leg 
>  Stein 
.  Waffer 
L. 


ill 


146 

311 
169 


Lapis  Ln/uU 
Laboratory 
p,  2   Lapis  (Lebetum) 


Gravel  _  ^ 

Gravity  (fpecifick  of  Minerals)    Lead  (Red) 


Grit 

Hr^atites 
JHcpar  Sulphuris 
Hinterhalt 

L 

leat 

ink-ftonc 
Ingot  an 
Iron 

 Ores 

.  (Native) 


267 


Lead  2«  i_4 

Calcines  Tin 
f Black)  or  Wad 
(Native) 
Ores 


128 
140 

72 

1 
136 

Is  attra^cd  by  the  LoaJ- 

ftone  4»  112 

 Is  not  diflblved  by  Lead 

224 

—  When  deftroycd  by  GTals 
of  .Lead,  is  eafily  fcorified 

 when  mixt  with  Antimo- 
ny, is  not  atiradcd  by  the 
Loadrtone  1^2 

  when   melted,  lofes  its 

Malleability  312 

—  Is  freed  from  Sulphur,  by 
abforbcnt  tcrrellriil  Bodies 

—  Becomes  malleable  by  Rc- 
dua.ion,  and  by  hammering 

34» 

^  T^rns  to  Steel,  by  a  Cc- 

H  h 


II 

»  iii  lit 

HZ 

—  (Glafs  of)  becomes  very 
fnfible  and  penetrating,  by 
Arfenick  aoS 

 (Precipitatiojiof)  out  of  its 

Ores  2Qr.  29^,  297 

—  Does  not  difloU  e  Iron  i  £ 

—  (Cnlxs  of)  cbuliiatc  in  the 
ReduiSlion  291 

—  (Redudion  of)  in  an  open 
Fire  2  j6 

—  (Separation  of)  from  Cop- 
per, by  Eliquatlon  298 

(Pure)  how  known  ibtd» 

■  Does  not  di^Iblvc  Copper, 
nnlcfs  agiuted  by  a  ih-ung  Fire 

300 

»— ^  Is  ibon  icorified  by  AHe- 
nick  222 

— —  To  try,  whether  it  contains 
any  Copper  2^c> 

Litharge  3,  liS 

■  TurnsStooe:)  into  Glafs 

■  Does  not  di/Tolve  Metals 
unleG  they  arc  dcftr  >)  cd  ibij, 

Lorication,  or  Coauug  7^ 
Lwna  Comua  2^7 
,  ,    — .    ,  I    \% .  volaitl c   :  5  6 


« 


468 

Mtogande 


(White) 


IE  X  VI  I 

"i^*—  (Matrixs  oO 
— ^JDecoDates  with  a 


Marble  • 
Marie 
Mclcnteiix 
Melting 

McnOrua  ^ 

.  (Moid) 

 (Dry) 

Mcnllruttm(Dry)ofMetkl3  40,4 1 
Mercury  4 
—        h  not  a  pcrfefi  Metal 

ibU, 

m         Is  altogether  volatile 

.  '  ■  Hi  J, 

'  \S9 
ihU, 

'   '  ihid. 


—  (Native) 

 (Virgin) 

 (Ores) 

—  Docs  not  difloK-e  Iron, 
nor  Rcgulus  of  Antimony  2t 
 AmaJ^iama        -  rhiJ. 

Is  leparated  from  amal- 


.  gamated  Meuls,  by  Filtration 
and  Dillillation  294 
■■         i^c,  from  Minerals  34^ 
"  Is  revived  by  Iron  3^4 

Metal  (Princc'i)  2^ 
Mctali     '  •  —        •  9^ 

Mica  *  -  •    •        ^  *   -u 

Mineral!  •  <  .*  ^'.<.  2 

-         Are  feldom  pure  ibid* 

 (Claflcsof)       -  tU. 

•  (Compound)  ihid, ^5*  i  7 3 

Not  always  known  by 

rj 

125 

ibid, 
ibid. 

Ill 
Liii 

72 
til 


their  Outfide 

 iVitriolick) 

 Proper 

—  Improper 
Accidental 


Mify 

Molybda^na        * , 
Moulds    (Set  of) 
Mufftc  (DocimaUica!) 

Kaphta  s  ^ 

Nicder-Schlag 
Nihil  Album 


128 
J92 

•— •  Gryfcum*.  f^iiid.  if  xjc 
Nitre     .     .  6,  177 

(Generation  of) 


'  Confomes  imperfed  Metds 
-  (Cryftalizarion  of) 


4«^. 
4 '7 

—  Becomes  voIat3e  in  a  great 
Fire  247 
Become*  fixt,  ^f.  ^18 

Detonates  and  bccoiuci 

Alkali  ^ 

—  Kcnden  G«ld  and  Siber 
malleable  2^  277 

O. 

Offenbruch 
Oker  of  Iron 
Okcrs  (Copper) 
Ollaris  (Lapis) 
Ores 

Crackle  indkeFiit 


2£t 

Lis 
1 1 

20s, 
221 


(Artificial) 
(Fufible) 
(Unfuljble) 
(Refraaory) 

(Dirtcrenccsof)   ^ 

.  (Elutriabie,  or  dccaotafile) 

(Indccantablc)  — 
Orpine,  or  O^iment  i^g 

Petroleum 

Phlogifton  enten  into  the  Com- 
poiition  of  Metals  26 
p        '  Facilitates  the  melting 

of  Metals 
Pix  Judaica  1 2g 

Pompholyx  26, 37f 

Pot  (Melting)  ^ 
Pots  (Cement) 

Precipitating  j  ^ 

Precipitation  (Melting)  orPreci- 

pitadon  by  Fufion    190,  igt 

'  (Moift)  xq6 

Proceflcs.    What  they  arc  i 

'  Their  infinite  Multi- 

tude /^y^ 

Pyntes  (White)  125 

tyritei 


I  N  D  E 

Pyrites  (Yellow)  *1Z 
(SuJ^  iiureous)  of  Iroa  171 

■  ■  ■  Copper  ibtd. 
Why  rcfrailory  xggz 

Quartatio  194 
Quartz  2 
IL 

Rcdu(JlIon  26,  186 

■  Docs  not  rcftore  the 
Whole  of  the  Metal  ihU. 

■  —  Is  performed  with  a 
pure  Phlogiiloa  27 

Regulus  iQi 

■  or  Antimony  44 

■  ■  Its  Scorias  Hii» 
Roafting  189 
»■        To  be  made  in  a  mode^ 

rate  Fire  3S4 
Roh-Scein  311 
Ruby  (Arfenical) 

■  Of  Sulphur 


•OrLcadconfamc  the  Vcf- 


a07,  210,  214^  a6^ 

Scorihcau<»i  1 
—  (Signs  of  a  peried) 

■  Done  by  adding  In- 

gredients, is  faciliuiicd  by  a 
'  Mixture  11^  xig 

s 

1.  «I 


Sal-Fontlam  .176 
Sal  Gem  174 
Salt  (Common)   ^     ihid.  If  4a 
(CryllaliizatlonofCoinmon) 

■I  « ■  (Manne)  17$ 
i  (Ammoniac)  ibiS. 
m  Its  Originc  176 

Salts  6 
(Melting)  Sec  Flux, 

—  (Neutral)  40 

—  Their  Difference  175 
Penetrate  earthen  VeHels 

■—  (SeparatioD  gf)  by  Cxyital-*^ 
lizatioa  420y  421 


8,9 

lis 

3^ 


Screen 
Seigerimg 
Semi-Mculi 
Silver 
— i  Ore 
—  (Native) 


Sand 

 (Black) 

Sandiver 
Schlackc 
Schlack  Steia 
Schmergel.    See  Smirp 
Sch  wanz- K  u  p  fer 
Sch  wcfiel-ScLkcke 
Scoria's  ^  Vf^ 

«F— •Having  Metal  in  them 


—  (The  Coppellmg  oO  211 
•—(The  purifying  oO  in  a 

large  Tcft  ajc 
With  Spirit  of  Salt  ^ 
With  Spirit  of  Nitre  24a 

—  (Prccipitatioo  oO  out  of  a 
fufiblc  Ore  20; 

—  (Refra£tery  Ore  oO  ren- 
dered fuch  by  Earths       2 1 S 

(Py ritofe  Ore  of)  22»- 
(Separation  oH  from  Iron 

■  ■  ■  Iron -Ore  2  2i\ 
-  Antimony  iSia. 
 Tin  2^ 

—  (An  exaft  Separation  oO 
from  Copper :  Why  difficult? 

Is  not  equally  diiToIvcd"^ 
Lead  237, 239 

— —  Is  in  almofl  ertry  Kind  of 
Lead  212 
■      Having  Copper  in  it  blaclc- 
Ciis  in  the  Fire  zij 
>  ■  ■■  Charged  with  Sulphur  is 
precipitated  by  Iron  and  Lead 

250 

Skellctt  (Edttkoratorjr)  g6 
Slate  ~^ 
Small  163,  370t  j^tgnS 
Smiris  1^8 
Solution  (Moid)  i£4 
Sory  171 
Spaad  m 
Specimens  to  be  examined:  How 
tobechofea  239,  anifclL 
Speiie  314 
U  h  ^  Spiauter. 
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Sptauter.    Sec  Zfnfc.  " 
Sj«rit  of  Salt.  Sec  Acid  of  Salt.  • — 


Sptxlium 


{)taJa^\itcs,  or  Drop- Stones  lO 
Steel  (The  Making  and  Proper-' 
ties  of;  3^4 
Stone  (The  Touch-)  114 
(Load-)  140 
-  It  attra^  Iron  /^/V. 
i  attrads    not    all  the 

Ores  of  it  t4t 
—i— (Gravelly)  * 

(llicClcaving)  or  SchHtur 

8 


X. 

—  Is  rapacjons 

—  (Acid  of)  by  the 
(Proportion  of  the 


^  and  Phlogiffon  of) 
—  Artificial  Confeflion  wf 

 (Dlftmatkmof; 

'  (Flowers  of) 


(Signs  of  a  pure) 


Sulphuris  (Lac) 
T. 


3^' 


r 


It 


Stones 


Vitrefcent) 
(Ink) 

 (Yellow) 

 (Grey) 

 (Black) 

 (Red) 

(Lime.) 


140 


,  170 
iFI7. 

ihitl. 
ibid, 
LQ 


Takk 
Tcft 

Tefls  called  Jn  German  Trcib- 


11 


fchcrbcn 

(The  making  of) 
Their  Matter 


Their  Differences  8 


6q 


Subcr  Monunum 
Sublimation 

.   (Gcbcr's) 

 .  (Glaubcr'i) 

Succinum 
Sulphur 

(Mineral) 


all 


Tiles 
Tin 

 i  (Native) 

—  Renders  Metals  brittle  19; 

—  Is  calcined  withLecd  128^ 

229 

—  and  Copper  mixt  together 
arc  eafily  fcori£ed  with  Lead 

ihU. 

—  Is  very  deflrudlible  by  Fire 

—  Ore  *  15 

—  (Preparation  of  the)  for  a 
RcduAioD  331 

— (Redu^ion  of  ihe)  3242^15 
 N'arirty  of  the)  ibid, 

.r^    ^^^^  .  ^ 

Penetrates  Silver   itid,   Trockene-Schcidung  loc 

 Tin  ibid,    Trof-Schweffel  386 

—  —-Lead        ibid.    Trough  (The  Walhing) 

^•^    Tube  (Cementing)  oriilow-pipe 

378 


11 

m 

ibid, 
ibid. 

ibid, 

-  is  moll  commonly  mixt 
with  Acid  -  ^ 

 (Native)     ^*''  126 

 (Variety  oQ  ibid. 

 Is  in  almoft  all  Ores  T  27 

,  ■  ■  I  Does  not  aiFcd  Gold^ 


— . . — I  Copper  ibid. 
—  DilTolvcs  Iron  ^ 
— —  Regulus  of  An- 
timony ibid. 
— ■   Bifmuth  ibid. 


Tutty 


U. 


■  ■       Docs  not  penetrate  Zink 

ibid. 

— Is  abforbed  by  Metals 
fcvcral  Ways  ibid. 
Auratum        45,  385 


Uflulatlon.    See  RoaiHng. 


(Uvcrof)  ibid:j?i^ 


V. 

Verfchlackung 
Vifide  MonuumA 


'"5 

Vitti- 


I  N  D  E  X. 


Vioi&citkn 
VitrM 


167 

(White)        169»  170 

Of  Copper  i6S 

'  Of  Iron  ihiJ. 
(Netlvc)  ihJ. 
In  mcdicinalWatcrs  ibiJ. 
(Staladic)      1  40,  1 69 
(Cryllallization  of)  400 
joil  of)  deftroys  Iron 
and  Zink,  not  Copper  224 
Vitriols  (Artificial)  408 
V  olatile  Sub(la.^ces,  when  agi- 
tated by  a  great  and  fudden 
i'liCj  raifeaU  iixt  Bodies  25;« 

266j  267, 306 

w. 

WtSeAkf  181 

Weight  (DoGUlliftial)  loS 

■         (Gentno)  ibid. 

(Cut&y        1 1 J 

(Gnins)  lis 


Wdgfa^Poiiq^jQiBQMiaiNi 


4?« 


—  (Maik.) 

Wcis  Ertz 
Wifmudi-  Graujmi 
Wilinuthuin 

WoUnm 


Uid. 

16s 

^3<h  tit 
«39 


163 


ZafTra 

Zink   ^  ^ 

 itsOriginc  ihidi 

 Ore  i^mdftlL 

—  Is  irreducible  1 35 
Difiblves  Metals  2? 

T—  rapaoottf 

—  (i-lowers  of) 

'  '  '  Turns  to  Glafi  ilud. 

Tiic  vs  hitcil  are  ir- 

 ^Vanifttt  intirely,  when 

^  •giydby  vidciit  Tire  3  7  2 
Zinn  flnmgip  I 
2iwiaar  ^ 


The  BgokbMariidctoed  toinfert  the  Cuti  after  p^4ja. 


^J'  ^^^^^^ 


1  rr 
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With  Copptr  Platei,  Price  cs. 

III.  An  Abridgement  of  the  Philofophical  Tranfa£Uohs  of  tW 
Royal  Society,  from  the  Beginning  to  the  Year  1 750,  by  Lowthorp, 
Jones,  Eamcs,  and  Marty n,  j  i  Volumes  Quano.  • 

IV.  The  Philofophical  Tranfadions  at  Large^  52  Vdnmes,  to 
1764.. 

V.  Dr.  Birch's  Supplement  to  the  Pbilofophicai  TranfaBioas,  and 
Hiftory  of  the  Royal  Society :  containing  fuch  curious  ftipers 
as  were  formerly  omitted  to  be  Publifhed  by  the  RoyaJ  Society.  4 
Volumes  4to.   With  Copper  Plates,  Price  a/.  2/.  bound. 

VI.  A  Collft£lion  of  the  yearly  Bills  of  MortaL'ty  for  a  Century  pafi, 
with  others  of  a  more  early  Dat<:.  Publilhed  by  the  joint  Labour  of 
(cveral  learned  Gentlemen.  To  this  Colie^Hon  arc  added.  1.  Na- 
tural and  Political  Obl'crvations  on  the  Bills  of  Mortality  :  by  Capt. 
Graunl.  2.  Sir  William  Pctty'sEflay  in  Political  Arithmetic,  con- 
cerning the  Growth  of  the  City  of  London,  with  the  Mcaiurcs, 
Periods,  Caufes  and  Confequentcs  thereof.  %,  Oblervirioos  on  dic 
pall  Growth  and  prcfent  Stale  of  the  City  of  London,  by  Corbyn 
Morris,  Elq.  4.  A  comparative  View  of  the  Difcalcs  ^Lnd  Ages, 
and  a  Table  of  the  Probaklitics  of  Life,  for  the  Jaft  Thirty  Years, 
by  James  PolUethwaytc,  £fq;  4to.  Price  \  ou  Gd. 

Sir  Ifaac  Newton*s  Two  Trcaiifcs  on  the  Quadrature  of 
Curves,  and  Analyfis  by  Equations  of  au  infinite  Number  of  Terms, 
explained  :  Wiih  Profc^Tor  Stewart's  Commentary  ;  Tranflatcd  into 
Eu^liil^  and  accommodated  to  the  Capaciucd  01  tieginners.  Price 

l2i. 

VIII.  Sclcfl  Parts  of  ProfcTor  Saundcrfon's  Elements  of  Alge- 
bra, 8vo.  Price  0  J.  • 

IX.  L<Jrd  Sommcrs's  (carce  and  valuable  Trafls,  the  ^d  and 
4tli  CoUedion,  being  the  Lui  8  Volumes^  which  complete  that 
Work.      *  .  ' 
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